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ABSTRACT

A general methodology for cost-effectiveness

analysis was developed and applied to the C.S.U. loan desk.

The cost-effectiveness of the existing semi-

automated circulation system was compared with that of a

fully manual one,based on the existing manual subsystem.

Any cost to the whole University, which had changed as a

result of automation was measured, including those of

faculty_users!--time-and computer operating costs. Overheads

were excluded. Labour costs were broken down for each

circulation activity, and were established by means of.time

Study. The study also considered all, and measured some,

changes in effectiveness in meeting the objectives of the

Circulation D3partment. These objectives were: to circulate

materials; to minimise user effort during borrowing; to

give maximum demand satisfaction; and to maintain the

collection intact.

The results were built into a unit cost model,

which showed the existing system to be more expensive than

the manual one (47.0 against 36.50 per unit circulated).

The semi-automated system was more effective in saving

users' time, but at a cost of $8.25 per hour of student or

non-C.S.U. users' time. The records for the automated system

were less accurate than those of the manual system.
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CHAPTER I

INTRODUCTION

The objectives of the study were:

1) to compare the cost-effectiveness of the operation of

the loan desk at Colorado State University Library under
the present automated system and the previous manual system;
and

2) to establish a general methodology for cost-effectiveness

studies of library automation.

Colorado State University (C.S.U.) Library serves a

University population of over 16,000 students plus faculty

and staff, as well as more than 2,000 non-C.S.U. users from
the local community. The collection size is 904,000 volumes,
and in i973/4 circulation reached 288,000 items.

In September, 1972, the library introduced an automated

circulation control system using punched book cards and

borrower identification cards. Transactions are recorded

through data collection terminals onto magnetic tapes. The

tapes are processed six times a week by the University

Computer Center to produce a Daily Activity Report, which is
%

a printout of items on loan, at the binder)), or otherwise

recorded as being absent from the shelves. Fines and overodue

notices and statistics reports are produced at various

intervals. The book cards (140 column punched cards) bear a

L.C. classification number and an ah!;ovi:.y,: tit3e. To avoid



2punching cards for the whole
collection, the library iscarrying out a gradual

conversion. Cards are punched onlyfor new books and for
circulating items (excluding unboundperjodicals) when they are returned. This approach toautomation is based on the

principle of
obsolescence andthe fact that a small part of the collection accounts for*a large part of the use (1). In 1974, the 32% of the collect-

ion for which cards had been punched
accounted for 69.5% of

the
circulation. It is

anticipated that the manual system,based on an
edge-notched card file, will continue as aback-up to the automated system during the foreseeable future.The

co-existence of the two systems gave an idealopportunity for a
cost...effectiveness

comparison. It ishoped that the present) study may offer
some guidance to thoseconsidering

automation, but able only.to estimate possiblecosts of an automated
circulation control system, before itis in

operation.

In carrying out the study, the literature on libraryautomation was first examined for other examples of :ost,studies and
evaluations. These were few and not very helpful,except for

highlighting the omissions. For example, a computersystems
analysttwill generally give equipment costs, andlibrarians sometimes give staff costs, but each will probablyignore the other's domain. For a thorough grounding in cost-effectiveness analysis and costing methods, economics andaccounting literature was studied.

Chapter III is based on
. this

literature, and gives a general
methodology for cost-

* Numbers in
parentheses refer to references cited.
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effetiveness studies, discussing their role in reAttion tocost-benefit analysis and cost

accounting.
The methodology was used to establish what data wererequired for the cost -effectiveness study of the C.S.U.Library loan desk. Data collection was carried but dtirin?July, 1974, after a short period when the writer worked onthe loan desk in order to become familiar with all theactivities. The month of July is atypical, as the studentpopulation is only about one quarter of that during theOther three sessions. It was necessary, therefore, to. takesome

assumptions \about the rest of the year, and these aregiven in the discussion of the methods used and of the costmodel.



CHAPTER II

COST STUDIES OF LIBRARY AUTOMATION: A LITERATURE REVIEW

"In the beginning it was believed tha0automation would.

save money. For some libraries theie have been savings in

limited areas. FOT others it has been the most expensive

Ar" exercise yet attempted.

S

It is now openly conceded that, on a long term basis,

automation mist prove economically feasible. This does

not necessarily mean actual dollar savings. The question

of feasibility should be resolved in terms of library

,objectives and services, and these in turn should be

determined by librarians."

LaVahn Overmyer (2)

These remarks typify a changing attitude towards library

automation, which has come as a result of ten years of mixed

experiences in the
*

field. Although the debate continues,

improved service rather than cost savings now seems to be

used more often to justify automation.

In 1969, Kilgour (3) stated that: "The computer constit-
1

utes for libraries an innovative technology th't will enable

librarians to increase productivity of staff and thus decel-

erate the exponential rise in costs." This is the underlying

assumption that has spurted on automation, and the argument

gains more weight as Labour costs rise and computer costs

fall. The prioise is greatest for library housekeeping

functions, which are repetitive, largely clerical, and require
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little intellectual effort.

A 1971 survey (4) of British university librariei fouadthat 60% had one or mere computer
applications, eitheroperational or planned. The most popular

application was incataloguing (i.e. computer produced catalogues), with thepromise of staff time savings in filing and reproductionof added entries, and the
possibility of multiple copies ofthe catalogue. The second largest group of

applicationswas in
circulation control (14% of the libraries). A 1973survey (5) of 180 U.K. libraries found 32 with operationalcomputerized loans systems. In America,

circulation has beenthe most popular subsystem for automation. Again, the computeris expected to save time by taking care of filing and recordmanipulations.

But have the promised labour savings
materialised, and havethey, in fact, reduced library costs? In an eloquent, butlargely undocumented attack on library

automation, Mason (6)claims that they have not. He depicts library automation asan inefficient, costly monster, giving worse service than itsmanual predecessor. He says that any labour savings are morethan outweighed by the extra systems staff required, whosesalaries rise at an even
higher rate'than those of clericalstaff. The supposed benefits from the by- products of auto-mation never materialile, because the by-products are neverused. He makes the claims of improved service sound like alast ditch attempt, on the part of

librarians, to save facewhen they find that the new systems cost more. Although Masongives a very biassed
view of

automation, he doe!:z make sofl.opertinent criticisms. Perhaps his most significant comment



6
is: " . . . I have yet 4-o see or come close to a libraryautomation vojc.ct that has been chosen as the best of care-
fully

appraised
alternatives on a

managerial basis." (7)
A review of the

literature reporting
automation projects

to find the true
situation reveals very few

evaluftions.
Many reports give no

indication of costs at all. Those which
do often cite

unreliable figures, ane rarely give any basis
for

evaluation of
automated systems, in

comparison with
manual ones.

Examining the
literature on

automated
circulation systems,

shows that,
frequently, only the most obvious costs arereported - those of the

equipment. The cost of
computerprocessing is often ignored, as it may not be borne by the

library. (In many
universities the jobs are run free of

charge on the
university's

computer). A few
papers, usually

by systems
analysts(8,9), do give computer running costs,

but then ignore almost every other cost. In
general,'the

choice of costs for,
inclusion is quite

arbitrary.A total of eleven reported cost
comparisons between manual

0

and
automated

circulation ystems has been found - not manyconsidering the number of
automated

circulation systems in
existence. Of the

eleven, five are American and six
British,

a ratio which probably reflects the policy of the
British

Office for
Sciehtific and

Technical
Information ,

(0.S.T.I.),
in

requiring
evaluation of projects it

supports, rather :Ilan

the numbers of
automated systems in the two

countries.The earliest is that of. James Cox (10), head of the
circul-

ation
department of the

University of
California at LosNow the

British Library
ResearchWevelopment

Departmen
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Angeles. In 1963 he reported total system operating costs,including direct labour, machins, and materials, to be$31,000 per annum for an I.B.M.
'automated system, as against$26,000 for' the previous manual system. Howeve the admin-istration considered that the extra cost was justified by theimproved service.

Neither this paper nor the later report (11) of theSouthampton University Library automated circulation systemmake any breakdown of the staff time required for the manualand automated operations. The labour costs are estimated onthe basis of gross number of staff required, either actualor predicted. The problem with this approach is that, althoughautomation may not result in a reduction in staff numbers,staff time may be released for other jobs, for example stocktaking or more reader services, but this is not apparent fromthe gross numbers of staff
employed. Thus any gains due toautomation are concealed. Southampton did, in fact, make theassumption that a reduction in staff numbers would be

achieved,.
The report specifies the costs included and all the assumptionsunderlying the

predictions. The most
interesting aspect of thestudy is that, although the automated system was originallyexpected to be more expensive, a late-:
amendment to thereport shows that the 1970/1 operating costs were less thanthe estimated manual operating costs for that year (11.1p asagainst 11.4p per loan), because salaries rose more rapidlythan expected.

Buckland (12) gives a unit cost_ of 12.72 cents' per. loanfor LanCaster
University's manual

circulation system, and anestimate of up to 12 cents per loan for their propuscd
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hybrid automated system. However, he gives no indicationof what these costs cover, which makes them useless forcomparison.

Three more papers give fairly detailed cost
comparisonsbetween manual and automated

circulation systems, includinga breakdown of staff time under each, but largely ignoringdevelopment costs. The earliest of these is limber's costcomparison for Queen's University, Belfast (13). Althoughuseful in serving as a mudel for future cost studies, thisparticular study contains so many
omissions and

methodologicalerrors that the results are almost
valueless. Overheads,materials costs, book

preparation, reader
registration, andparts of the overdues operation are all excluded from thecosting, although they may change

significantly with aOto-mation. For those labour costs which
are included,

gross timeestimates for thee manual system are compared with predictedunit times for the
equivalent automated activities. The grossestimates almost certainly include :Axle spent on activitiessuch as personal

conversation not included in the unit measures.Kimber's concluding statement: " . . . a 14.6% cost increaseyielding a 45% saving in staff time . . .'" is
misleading,because the cost increase already includes the effect of thetime savings. In fact, this study is a good example of theerrors that can be made in costing - omission,
double counting,

and comparison of
non-equivalent costs.

Foss and Brooks (14) follow limber's example, in giving abroal:down of rstaff dire, which, in their case, is more detailedand
comprehensive. They also include salary overheads (nationalinsurance etc.) , materials, and

conversion costs, though not
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systems

development.
Following the

suggestion of Jeffreys (15)

they also allow for user tin!
savings, at least for academic

staff users. The third paper (16) gives costs in
support of

a model for
comparing the

cost-effectiveness of
circulation

systems. Systems
development costs are again

excluded.Systems
development costs should not be

underestimated.
Most of the above cost studies include some

allowance for
purchase or rental of

equipment and
implementation costs

(book
preparation and reader

registration), but none
considers

systems
development costs. It has been suggested (17) that

these are about as much as the
purchase price of the equip-

m9nt, and there is some support for this argument (18).
The South West

University
Libraries Systems

Co-operation
Project

(SWULSCP)
submitted a proposal to O.S.T.I. for a sum

of
1.105,615 over four

years to finance the central systems
development team, and central

equipment for the
automation of

circulation,
acquisitions, and

cataloguing in the fourco-operating
libraries. The sum divides roughly equally

between
equipment and systems

development staff. In America
it has been

estimated (19) that a systems
programmer may cost

as much
as $35,000 per annum.

Overheads could increase the
basic salary from $15,000 to $24,000 per annum, and thecomputer time he requires may cost up to $1,500 per month.
Jacobs (20) breaks down the staff

requirements for
develcpment

and
implementation into the

following stages:
planning;

design;
programming; testing and

debugging; file
conversion;

data
preparation

including file
maintenance; end

programmemaintenance. There are also
materials and equipment costs at:

each stage.
Programme

maintenance is a cost that is often
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ignored on the

assumption that systems
development is a

once and for all process. In practice it is more likely that
modifications and

improvements will
continually be made.

For example, a change in loans policy will require
programmemodifications. Systems

development and
maintenance are thus

a
significant part of the cost of

automation and should not
be ignored.

The SWULSCP
feasibility study (21) is the only cost study

of
automated

circulation found which includes
development

costs and
amortises them over a period of years. Thii is the

best example to date of a cost study in this field, and is
based on a clearly stated

methodology. All relevant costs
were

considered,
including the cost of the user's time. The

automated system was compared with an optimum
manual system,

as well as the
existing manual systems. The

automated system
was found to be more

expensive, but was
recommended because

of ,its
.greater

effectiveness.
Two examples of the

rejection of
automated systems as a

result of
cost-effectiveness studies have been found in theliterature. In one (22), as a result of

aniinitial
analysis

of the
existing manual system, an improved

manual system was
designed which was more

cost-effective than the
alternative

automated system. In the other (23), a change from a batch-processing to an on-line
circulation system was

reversed,
after

experience with the on-line system. The original
change was made in order to improve service, but due to a
subsequent change in loans policy, the benefits of the

on-line
system were reduced. The

up-to-dateness of the
on-line files
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(the supposed great advantage of on-line over batch systems)was found to be relatively unimportant to users, especiallyas books recorded as being returned had often not reached theshelves. The on-line system was vastly more expensive todevelop and operate, and so was abandoned in favour of animproved batch automated system.
A number of cost

comparisons between manual and automatedcirculation systems has been made as part of the AmericanLibrary Association Library Technology Project (24,25).These are standardised, idealised circulation systems, hotoperational ones. Their purpose is to compare and evaluatealternative systems, and provide a basis for libraries toestimate their own operating costs under the differentsystems. All assumptions made in the calculations are clearlylisted to enable such predictions. Because they are idealisedsystems the costs given almost certainly underestimate actualoperating costs. Development costs for automated systems arenot included.

Another attempt at finding standard costs has been madeby Bourne (26), in reviewing cost 'data on manual and auto-mated circulation systems published; from 1960 to 1970. Thedata were normalised to 1968
dollar\values, and converted tounit costs. However, the unit costs still varied from 0.6 to74.6 cents per transaction, because different costs had beenincluded. In general, the automated systems were more expensive,although in Bourne's own case studies the automated systemwas cheapest. Bourne proposes a standard method of datacollection for circulation systems, suggesting which costsand activities should be included and excluded. He points out
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that subsequent data analysis and modification for comparisonare only possible if the original data are reported insufficient detail. The methodology of costing
circulationsystems is developed further in Bourne's study than anywhereelse in the literature.

For what they are worth, the figures given in the abovestudies indicate that automated systems do save on staff
time, but that when computer time and equipment costs areadded, the operating costs are usually higher than manualones. Southampton is an exception. If systems developmentcosts were added, the automated systems would be even moreexpensive over the

amortisation period.
One might thus expect to see attempts to justify automated.systems in terms of increased

effectiveness. However, theliterature shows little other than general claims of improvedservice and better control over stock and borrowing. The onlyattempts to quantify increased effectiveness have been inthe few cases where user time savings have been included in thecost analysis. One frequent claim is that statistical inform-ation from automated systems will enable better managementof the collection by providing the information on which tobase loans, acquisitioi, and relegation policy decisions.As yet, no one has attempted to measure the quality of
management, so the claim cannot be tested.

.

From the examination of the literature on evaluation ofautomated circulation control systems, four major' require-ments for
cost-effectiveness comparisons have become clear:1) Evaluations should include the costs of both old and

tinew systems,
preferably in the form of unit costs;
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2) Cost studies should include all relevant costs,
that is, development implementation, and operating costs.)
The development and implementation costs should be amort-
ised over the life of the system, and added to the operating
costs to give a true cost for the new systems
3) Labour costs should be calculated from full breakdowns
of tasks for the old anl) new systems, to ensure compar-
ability;

4) Changes in effectiveness (for better or worse) should
be clearly documented, and as far as possible

quantified.
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CHAPTER III

GENERAL METHODOLOGY OF COST-EFFECTIVENESS ANALYSIS
Principles of cost-effectiveness and cost-benefit analysis

It is clear from Chapter II that cost alone is not a
valid criterion for comparing manual and automated systems
in libraries. The effectiveness of the alternatives should
also be considered, but has often been ignored because of
the difficulty of measuring effectiveness. In fact, some
studies (16, 27) have suggested that costs should only be
compared for alternatives at the same level of effectiveness.

However, library automation, or any other library
project, can be evaluated by using

cost-effectiveness anal-
ysis, which relates costs to effectiveness. It does not
avoid the problem of measuring effectiveness; in fact, current
research into measurement of library effectiveness could
greatly enhance the utility of cost-effectiveness analysis.
However, it does emphasise the importance of effectiveness
when considering alternative projects.

Unfortunately, the purposes and methods of cost-effect-
iveness analysis and other costing techniques, particularly
cost-benefit analysis and cost accounting, have been confused
as the techniques have been introduced to librarians from
other disciplines. The aim in this chapter is to clarify the

. role and methods of cost-effectiveness analysis in \relation
to those of other techniques.

Cost-effectiveness analysis is
the most practicable of the three techniques in libraries, as
it involves neither thp value judgements of cost-benefit
analysis, nor the continuing

conunittment to a cost accounting
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system.

There is no standard definition of cost-effectiveness,

but given that effectiveness is a measure of how near a

system comes to meeting its objectives, Lancaster's 12s)

description seems to be the best: "Cost-effectiveness, then,

deals with the relationship between level of performance.

(effectiveness) and the costs involved in achieving this

level." It is a measure of how efficiently, in terms of costs,

a system is satisfying its objectives.

The term cost-effectiveness analysis is frequently used

synonymously with cost-benefit analysis, but as Mishan says:

. . . in cost-benefit analysis we are concerned

with the economy as a whole; with the welfare of

a defined society, and not any smaller part of it." (29)

Cost-effectiveness is measured in terms of the objectives

of the particular systeM under study. The value of these

objectives in contributing to social benefit is taken as

given. This assumption makes the comparison simpler, but it

begs the question of how much the system is worth. For example,

a library may compare the cost per demand satisfied of alterrk7

ative means (e.g. interlibrary loan, buying more books) of

meeting all the demands placed upon it. Mit ultimately, scme-

one at a higher level of authority must decide what value

can be placed on satisfying these demands, and hence, if the

ends jUstify the means.

The objectives of a system depend on 'here the system's

boundaries are placed. If the library itself is considerea to

be the system, one of the objectives will ho to satisfy the

de Ad for books. If the library is considered a subsyW_cla of
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a parent body, the objectives become those of the parent
body, for example, ....ucat:.on and research. In this context
the library is seen as one of a number of alternative sub-
systems (and not necessarily the most effective) for helping
the university reach its objectives. If the system boundaries'
are further widened, the objectives finally become those of
society as a whole, at least for libraries in the public

sector. In this context cost-benefit analysis is seen to be
a special case of cost-effectiveness analysis.Even cost-
benefit analysis is limiLed by system boundaries, which Are
normally placed at the mational level, so that any benefits
Or costs to other nations are ignored.

Where the system boundaries are placed depends on the
reasons for the cost-effectiveness analysis. Cost-effectiveness
analysis is essentially a tool for decision making, so the
most meaningful level is that at which the decision is made.
As regards library automation, this may be in the library or
at the level of the parent institution, or even higher.

Thus any cost-effectiveness analysis requires a clear
understanding of the reasons for the study, as these determine
the scope of the system and its objectives, which in turn
determine the relevant costs and measures of effectiveness.

Reasons for cost-effectiveness analysis

The main use of cost-effectiveness
analysis is as an aid

in deciding between alternative means of reaching stated
objectives. Once the choice has been made, th costs estab-
lished during th-! analysis may he used in plauning and

budgeting for the selected project.
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Cost!ffectiveness analysis should again be used during
the operating phase to ensure that the project is achieving

the expected performance level, and that no changes have

occurred in the system or its objectives which would inval-
idate the initial analysis.

Finally, the analysis gives unit costs (e.g. cost per
demand satisifed, cost per book circulated), whidh have been
used in attempts to set standards, against which, in prin-

ciple, any comparable system could evaltate its performance.

However, setting standards is onry possible if standard

methods and measures are used in the cost-effectiveness

analysis, and in library automation this has not happened.

The figures do,have to be adjusted for time and place, for

example, to allow for different wage levels and building costs.

Elements of cost-effectiveness analysis.

There are five basic elements in any cost-effectiveness

study (28, 30).:

1) The objectives of the system under study;

2) The alternative methods of reaching the objectives;

3) The costs ,and measures of effectiveness lf the

alternatives;

4) A model to relate costs to effectiveness;

5) A criterion to rank the alternatives in order of

desirability.

These elements will be discussed in turn.

Objectives

The importance of establishing the objectives has already

been discussed: it is from them that the measures of cffect-
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iveness are derived. It is not very common to find a clear

statement of objectives in libraries or library subsystems,

so part of the analysis is to elucidate the objectives.

Alternatives

Establishing the alternatives is part of the systems

analysis process and will not be considered here. At the

stage of cost-effectiveness analysis the alternatives will

already be limited to a very few of the many possible methods..

Costs

ti

There are ,numerous different ways of defining costs (31),

and the word has completely different meanings to economists

and accountantst32). For the purposes of cost-effectiveness

analysis, costs can be defined as resources consumed, whether

these resources be money, man hourge materials, equipment, .

or even building space. The resources are generally measured

in terms of monetary units, the pounds or dollars s4Mply

being exchange units to compare amounts of different resources.

It should be understood that resources consumed include more

than resources input or budgeted, for costs may be incurred

outside the immediate system, for example, by the user, or

by a different administrative level (e.g. the university

instead of the library).

In cost analysis a number of different kinds of costs

must be distinguished. The first distinction is between

relevant and non-relevant costs, and here again the reasons

for the study and the definition of the boundaries of the

Y :em under consideration are all important. External, costs

are the first type of non-relevant cost. "'External costs
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are those costs of a decision or a program that fall beyond

the boundaries of the decision maker's organization . . ." (31).

The other type of non-relevant cost is iv,variant costs, that

is, costs which are the same for all alternatives. If a cost

remains the same regardless of the decision, it is irrelevant

to the decision making process and the cost-effectiveness

analysis.

When a new programme is being considered, the relevant

costs include the non-recurrent costs of development and

implementation, and the recurrent, or operating, costs.,For

a continuing programme, only the operating costs are relevant,

because the initial costs have already been incurred. In each

of these categories, there may be costs for labour, materials,

machines, and services, which can be charged directly to the

programme and which are likely to differ between the altern-

atives. Any'cost which is consumed wholly by a programme

should be charged directly to that programme, for example,

the costs of special equipment should be charged directly,

rather than as an overhead, whenever appropriate.

In addition, the three categories et development,

implementation, and operating costs will each have indirect

costs, or overheads, which may be relevant, depending on the

particular choice under consideration. Indirect costs are

. . costs that are not readily identified-nor visibly

traceable to specific goods, services, operations, etc., but

are nevertheless charged to the product in standard accounting

practice." (32). In cost comparisons, overheads are frequently

excluded, often without explanation, but all indirect costs
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should be carefully considered before including or excluding
them from a cost-effectiveness comparison.

In cost accounting the indirect costs which are allocated
to ptJcesses or products ("cost centres ") are: the salary

fringe benefits (pension, insurance and other contributions
made by the employer); depreciation or rental, and mainten-
ance costs of equipment

(including computers); and the "space
costs" which include depreciation or rental, and maintenance
of the building and furnishings, insurance, heat, light,
water, power, rates, telephone, janitor, and gardener. Some
library applications also include book depreciation and
maintenance (33, 34), and some studies (35, 36, 37) allocate

administrative costs over the cost centres, although there
is some disagreement as to whether these should be treated
as a separate cost centre (33, 34).

However, cost accounting is based on different principles,
and used for different purposes from those of cost-effective-
ness analysis. A cost accounting system is a continuous

procedure for relating input, in terms of costs and, times

etc., to output for various parts of an organisation (the
cost centres). It -,as originally used in manufacturing indust-
ries to establish reasonable selling prices for a range of
products, and has now been used:for the same purpose by
libraries and information units, particularly in industry (36).
In order to operate a cost recovery system, the totals of the
costs of all the operations, including both those directly
charged and those allocated, must equal the actual costs of
operation as accumu'.ated by normal accounting methods (43),
and so all overheads must be allocated bctoxo- the cost centres.
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However, in
cost-effectiveness analysis, the onlyrelevant costs are those which differ between the alternativesApplying this criterion in the case of library automation,salary fringe benefits are relevant because the number ofstaff may change.
Equipment costs will also change, but thecosts of new equipment could be charged directly to theautomated activity (if this is its only use), while generalequipment costs (e.g. of typewriters) could be ignored ifthey remain

unchanged. The other overhead costs are unlikelyto change as a direct
result of automation (except spacecosts in the case of a library acquiring its own computer),and are generally

considered as fixed costs. Th're is noabsolute dividing line between fixed and variable costs; itdepends on the scope of the changes. A reduction in staffnumbers by one ox two as a result of automation will make nodifference to space and
administrative costs, whereas areduction by 50% or an increase of 100% may well do so.However, even though this part of the overheads is fixed intotal, the distribution between processing departments orcost centres may change as a result cf automation, dependingon the method of allocation. It is common accounting practiceto ..ump all overheads together and allocate them in proportionto the direct labour costs of each cost centre. Hayes (41)gives a very good example of the resultaof automation ofone department in such

circumstances. The direct labour costsof this department decrease, so that it receives a limallc-rproporticn of th% total overhead, which means that all theother departments are charged more. The effect " . . to
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provide: positive encouragement to the replacement of labor

by other kinds of direct costs and, especially, by mechan-

ization. It also has the effect of penalizing the parts of

an organization that do not attempt to use mechanization."

It is even possible for the total costs of the automating

department to fall, while the total costs of the whole

library increase, as a result of automation.

Because these changes are artificial, resulting purely

from arbitrary accounting practice, it is suggested here that

any overheads which are not directly affected by the choice

between alternative projects should he excluded from the

cost-effectiveness analysis. An example of this practice is

Magson's work (42) and the SWULSCP study (21) ,

Thus costs include a2.1 aspects of resource consumption,

but the relevant costs to cost-effectiveness analysis include

only those costs which are affected by the choice between

alternatives.

Effectiveness

The criteria of effectiveness are determined by the

objectives of the system, so there may be.one or more criteria,

depending on the number of objectives. Progress towards the

objectives may be directly measurable, for example, by

percentage of requests satisfied. However, effectiveness can

often only be measured indirectly. For example, it is often

suggested that user satisfaction, in the general sen'',

should be the main criterion of effectiveness (43), out this

cc.n only he measured subjectively. However, the use mode of
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the collection gives an indirect, objective measure of

satisfaction.

One measure of effectiveness is 'usually the volume of

activity - items processed or produced, or the units of

service provided (e.g. reference questions answered). For

service activities, response time and user effort may also

be considered. Evans (44) gives a good review of effectiveness

criteria for libraries, and further measures will be considered

in Chapter IV.

While some of the criteria are convertible to a monetary

scale (for example, user time), others will be incommensurable

and even intangible. The intangibles cannot be included in

models of cost-effectiveness.

The model

The model relates the costs to the effectiveness of each

alternative. In fact, there may be more than one model for

different alternatives and different effectiveness criteria.

"The model used may take the form of mathematical equations,

a computer prOgram, or merely a complete verbal description

of the. situation." (28) In addition, it may be a "one off"

model, only in a fixed set of circumstances, or it may

be a general model with predictive value. In the latter case

it is essential to distinguish between recurrent and non -

recurrent costs and between fixed and variable costs. The

non-recurrent costs are treated as capital investment, because

their value is not consumed with n the normal accounting

period of one year (48), and shcu]d be amortised over the

expected life of the item (normally five to ten years for
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automated systems development and implementation costs).
If the variable costs (which vary with the level of output)
are distinguished then the model can be used to predict costs
at different production levels. If the model is to have
predictive value the data must be collected over a typical
period, including a full cycle of any cyclic activities.

It may not be possible to include all the effectiveness
criteria in one model. The commonest approach is the unit cost
model, relating cost to the volume of output or activity,
and treating other effectiveness criteria separately. If the
measure can be converted to monetary units it can be included
in the model as a negative cost. In economic theory costs
and benefits have the same dimensions, so " . . . it doesn't
matter what side of the equation the costs and benefits are
on, or what you call them, so long as all significant conseq-
uences of our decisions appear somewhere in our cost-benefit
analyses and that they are neither forgotten nor double-
counted." (31) The same principle can be used for effectiveness
criteria.

Finally, if the model is to have predictive value (and
if the analysis is for the purpose of decision making, the
future costs and returns should be estimated), the question
of whether or not to discount future costs.to present values
must be considered.

"It has become customary to compare costs on a
present value basis. That is we determine a planning
period of, say, 20 years, and then we determine the amount
of money required to be set aside today to mect the
stream of costs to be incurred during the succeeding
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present value to be smaller than the expenditure required

in the future by the amount of the compounded interest

on the present value. The higher the interest rate

the smaller, the present value." (30)

It has also been suggested that future benefits be discounted
at the sai rate (45), as they are in economics. However,
t:iis treatment assumes that the decision maker has the choice
of investing funds to cover future(/ costs, and in most 1'L,raries
this is not so. In fact, any unspeht money normally has to
be returned to the funding body at the end of the fiscal

year. Therefore, the use of the discounted cash flow tech-
nique by libraries is of doubtful validity.

The criterion

In cost-benefit analysis the aim is to measure all
costs and benefits on the same scale, and the criterion for
ranking alternatives is simply net monetary benefit or

benefit-to-cost ratio. In cost-effectiveness analysis the
problem is more complex because of the incommensurables.
The criterion must provide a method of weighing costs against
estimated effectiveness. Cost-effectiveness ratio is the most
likely criterion, but if there are a number of effectiveness
criteria giving more than one ratio, some idea of the ranking
of the objectives of the system will,bc necessary before the
final choice can be made.

Comparability of cost data

"Al] too often in librry literature we get bare co:;t
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figures quoted, such as: 'on average an abstract costsBut since we do not know (a) exactly what workis included in 'an
abstract', (b) what is the salary costof the

abstractor, (c) what measure of
productive hourshas been used, and (d) whether overheads have beenincluded, it is almost impossible to use such a figureto compare with others. If labour costs are to bequoted, we need the basic data (labour time) and themethod of

calculation to be stated as well."

B. C. Vickery (46)Although the main reason for
cost-effectiveness analysisis to help in making specific decisions, any cost studymay have value to the library profession if the costs are.111

stated clearly and precisely, avoiding the pitfalls whichVickery points out. Landau (53) has given a list of require-ments for
comparability, which are summarised

below.1) Labour costs should be reported by staff level;
professional,clerical, etc.

2) The report should state if the salaries are basic orinclude overheads.
3) Figures should be reported as unit costs, with an indicationof whether these unit costs are volume

dependent.4) The report should state if the costs are just
operational,or if they

include development too.
5,Y There should be a clear statement of precisely what tasksare involved in the

process being costed.6) Co3ts should be stated precisely, accurately, and unambig-uously whether in term of money or time.
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CHAPTER IV

2',

COST-EFFECTIVENESS OF C.S.U. LOAN DESK: METHODOLOGY
1. Objectives scope of the study

The goal of this study of the C.S.U. loan desk was to
compare the cost-effectiveness of the circulation system as
it was operating in mid-1974, in a semi-automated state,
with the predicted cost-effectiveness of the manual system
at the same point in time. The study was thus an evaluation
of the original decision to automate.

It was decided that the study should consider the changes
'in costs and effectiveness in the context of the whole

University, rather than of the library, because book circ-
ulation is a service provided by the library to the University,
for which the University pays. The original decision to,
automate took the users into account, and was made at the
level of the University, as well as in the library.o'Infact,
implementation required approval at many levels right up to
the Colorado State government, but it seems likely that the
decisidn-makers at the higher levels' relied heavily on the
judgement of the University and library personnel. In

addition, the assignment of costs between the library and
the University is somewhat arbitrary; for example, staff
salaries come out of the library budget,but some of the

,salary fringe benefits are paid by the University. Similarly,
the library is not charged for the services of the Computer
Center, though it is for some maintenance services.

Indeed, some benefits from automation fell outside the
University; another State Univcrsity adopted the programs for
its own circulation system. However, these benefits Ore
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beyond the scope of the study as defined above.

Having defined the goals and scope of the study, the
elements of the cost-effectiveness analysis were established
in accordance with the principles outlined in Chapter 3.

2. Objectives of the circulation system

There were-no written objectives for the circulation
system prior to the study, apart from a general paragraph
in the policy statement for the whole library (the first
paragraph given below). After discussion with the Circulation
Librarian, he provided the following statement of objectives:

"The processes and services which result in

bringing users and library materials into

productive relationship are the circulation

pnctions. While research and scholarship may be
pursued within the building, convenience and

economy are best served if the scholar can take
the material where he chooses.

The objectives of the circulation department
are to make the material available to the patron

when needed; to formulate and supervise a program
which enables the scholars of the academic commu-
nity to share the resources of the collection; to
ensurethat the collection is maintained intact,

,.so that the users can obtain the material quickly,
efficiently, and at reasonable costs to the

University."

This statement was translated into the following four
objectives:

(i) To circulate items from the collection.



(ii) To minimise the time and effort required of the user

when bdrrowinq materials.

(iii) To make materi',13. available when needed, or as soon as .

possible thereafter.

(iv) To maintain the collection intact.

3. Alternative methods of reaching the objectives

The cost-effectiveness of the existing, semi-automated

circulation system was compared with that of a fully manual

system, operating in the same way as the existing manual.

component. There had been some changes in the manual oper-
ations since automation, so that the study is not a comp-

arison of the automated system with the original manual
\.

In order to become familiar with the two systems, the
writer first spent seven days working at the loan desk and

questioning the employees while they worked. The basic circ-
ulation activities were analysed, and the results appear in
the flow process charts in Appendix I, along with a general
outline ok the two systems. jib'

4. Establishing the relevant costs

The relevant costs were selected according to the

criteria identified in Chapter III; that is, they should be
incurred within the system (the University), and should have
changed as a direct result of automation of the loan desk.
A cost is defined as any resource consumed, whether it be
staff time, materials, equipment, services, or building space.

The relevant costs for the automated system, therdfore,
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included systems development and implementation costs, as

well as operating costs. Continuing the manual system only

involved the recurrent operating costs.

a) Variable operating costs

These vary directly with the volume of circulation,

and were broken down for both systems into labour, materials, .

services (at the Computer Center), and the time of the faculty

users. Computer services and fag ilty users' time were direct

costs of the circulation systems to the University, though

not to the library.

Labour costs for each of the basic circulation activities

(those charted in Appendix I) were calculated, as most of

these activities differ between the two systems.

Staff activities which were unchanged or only slightly

modified as a result of automation were excluded from the

labour costs. A list of these activities is included in

Appendix II. 'Searching was affected by aut mation, in that,

a/Pinstead of filling out and filing a McBe card for the missing

iteme--a hew book card is punched and charged out on the

automated system to a speci borrower number for missing

books. However, this part of the search procedure was consid-

ered to be insignificant in comparison with the amount of

time spent verifying the call numbers and actually searching

for the items in the stacks. Therefore, the search procedure

was excluded from the study. Registration of non-C.S.U.

borrowers was changed significantly by automation. Non-C.S.U.

borrowers are now registered on forms which arc optically

scanned by the computer to provide input to the machine
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readable registration file. Materials costs for non-C.S.U.

borrower registration were included in the study, though

the labour cost involved had to be excluded, because it was

impossible to establish the cost of the equivalent manual

operation.

General materials costs, for example, of pencils, were

assumed to have remained unchanged. Materials costs were

included only for those materials used in the basic circul-

ation activities, for borrower identification cards (which

require punching for the automated system), and for book

cards and book pockets. Labour costs for punching and inserting

the book cards were also measured. Although the borrower I.D.

cards were supplied by the University Admissions and Records

Department, and were used for identification outside the

library, it was felt that their cost should be charged to

circulation, becaTe this was their main use, and because

the machine-readable I.D.s in use in '1974 had been designed

specifically for use in the automated circulation control

system. The cost of creating the student and faculty identif-

ication files on magnetic tape was excluded, because the

University creates these files for other uses, and because

they already existed before the library automated.

b) Fixed operating costs

Each alternative also has a category of fixed labour

costs for supervision, training, and general administration,

which include the work of the loan desk supervisor, the

a4ministrative secretary, and the Circulation Librarian, and
"%ft..

an other support staff: costs not directly attributable to

the circulation of items. The cost of systems maintenance
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for the automated system comes in this category. General

supervision and administration may have been affected _by

automation; for example, staff training may take more or
ti

less time, and one of the secretary's duties, billing

students for books lost while on loan, is done automatically

by the computer. But the time involved in producing the bill

is small compared to the time spent searching the stacks

and refunding the charge when the student finds the book,

as eventually often happens. However, except for a few

housekeeping activities for the automated system, (changing

and delivering tapes, and collecting the printouts), the time
for general supervision and administration could not be

divided meaningfully between the automated and manual sub-

systems. ThUs it was impossible to establish the time required

for a fully manual system. Therefore, it was decided to set

the on-going costs of general supervision, training, and

administration of the department equal for both systems, but

to include them in the cost model as a cost which might

vary between the alternatives, and which could be set at

different levels by anyone else using the model.

The fixed equipment costs were considered relevant only

if they had changed as a result of automation. Thus equip-

ment costs for the manual system were zero, but for the auto-

mated system include rental of the data collection devices,

magnetic tape drives, and keypunch machine.

Except for salary fringe benefits, overhead costs were

excluded from the study for the reasons givcn in Chapter III. .

] The costs of building space and administration were unaffected

by automation and were, therefore, irrelevant to the cobt-



1

j

3:3

effectiveness study.

The costs specified above correspond fairly closely

to those included in Bourne's standard data collection

model (26). Any differences are because his model is for

establishing standard unit costs, whereas the present study

is measuring cost-effectiveness.

5. Criteria of effectivelwss

Criteria for measuring effectiveness in terms of each

of the objectives were considered, though in some cases

actual measures could not be established because of the time

limitations on the study.

i) To circulate items from the collection

Effectiveness in terms of this objective could be meas-

ured directly by the volume of circulation, but only in

relation to a fixed set of circumstances (number of potential

borrov:3rs, loan period, etc.). It is unlikely that all the

variables that do affect the level of circulation are known

anyway, so isolating the effects of one variable, in this

case automation, would be extremely difficult, if not imposs-

ible, and was not attempted in the present study. It was,

therefore, assumed that the level of circulation would be the

same regardless of the circulation system; that is, the manual

and automated systems would be equally effective in meeting

this objective. However, cost per item circulated was the

main measure of cost-effectiveness used.

ii) To minimise the time and effort required of the user

when borrowing materials

Thu obvious criterion here is user time required per item
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borrowed, where the smaller the time the greater the
effectiveness. However, user time is involved in at leastfive steps: travelling to and from the libray; fetching theitem from the shelf; filling out the McBee card; waiting

\
for service; and being served. Of these, only\the last threewould be affected by automation. Therefore, instead of
measuring total time a relative scale was used - minutes
saved per item circulated by the automated system in comparisonwith the manual one. Since faculty users' time had already
been included as a cost, their time savings were excluded fromthe effectiveness measure.

iii) To make material available when needed or as soon as
possible thereafter

Effectiveness in meeting this objective has been measuredin other situations by "satisfaction level" (47) (the proportioof all demands immediately satisfied) and by mean response
time, which also takes into account the time taken for itemswhich are not immediately available. However, during the timeavailable for the study it was not possible to find values ofeither of these measures for the semi-automated circulationsystem then-in existence, and, in any case, there were no
figures available for the earlier manual system for compar-ison. Some of the possible effects of automation on avail-
ability will be discussed with the results.

iv) To maintain the collection intact
The number of books lost is an obvious measure of

failure to meet this objective. However, a number of factors
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contribute to maintaining the collection intact. The most
important is the security system at the exit, -for preventing
theft, which is the same for both alternative circulation
control systems. The accuracy of the records to control

circulating materials also contributes to maintaining the
collection intact, and this has been affected by automation.
Therefore, the accuracy of the files in identifying the
borrower of each item on loan was used as an indirect measuLe
of effectiveness.
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CHAPTER V

DATA COLLECTION

Data on the costs of labour, materials, computer time,

and equipment had be collected for both systems, as

well as dares for. effectiveness measures on user time and

c(nLs, and the of certain events in the circul-

ation processes. Of these, labour costs were by far the most

difficult to establish, because there were no pre-existing

data broken down in a form suitable for the cost-effectiveness

study.

1. Labour costs

It was considered essential to break down staff time

at the loan desk into unit times for each of the circulation

activities, rather than use gross number of hours worked,

for the following reasons.

i) This was the only way that time at the loan desk could be

assigned to the manual and automated circulation subsystems.

ii) The loan desk staff carry out some duties not directly

related to circulation work, e.g. locaation assistance, and

the amount of time spent on such work is likely to vary at

different times of the year. During July,, when the study

was carried out, loan desk staff were helping with shelving

in the stacks and shelf reading. During the rest of the year

thry would not normally have time for such activities. As

mentioned in Chapter II, this kind of peripheral activity,



which doe:- not vary directly with the volume of circulation,

would invalidat.-. any comparison on the basis of gross staff

time between the two systems. With automated systems more

time is likely to be available and hence spent on peripheral

activities.

iii) Subdividing circulation work into its constituent

activities shows exactly what is involved, and gives more

meaningful time and cost data. If given in sufficient detail,

such data can be subsequently analysed, modified, and synthes-

ised to predict, or compare with, data for other libraries (26).

iv) The process of analysing the activities is useful in its

own right. It clarifies the reasons for the existing procedures,

and highlights activities for which there are no apparent

reasons. Thus it may lead to suggestions for improved methods.

In order to measure labour costs it is necessary to

know, for each activity, the mean time taken, the frequency

with which it occurs, the level or levels of staff performing

it, and the staff salaries.

Time

There has been plenty of discussion elsewhere (21,46,48)

on the choice of a method for measuring staff time spent on

an activity (work measurement)
. For circulation work, which

involves many short, repetitive activities and frequent

changes between activities, there are only two practical

options: tine study with a stop watch, or activity sampling.

In the present case, activity sampling was eliminated because

there was no equipment .(rondom alarm devices) available to

enable self-recording, and it was felt that activity saipling
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by one observer would take too long. Therefore, direct
timing with a stop watch was used.

The first part of any time study is the analysis of the
work into activities to be timed. This was done on the flow
process charts reproduced in Appendix I. In choosing the
units of activity to be timed, the following criteria were
followed (49).

i) The beginning and end points should be easily identifiable,
with no overlap between activities.

ii) Within the units there should be a continuity of steps,
with no gaps.

iii) Only one person should be involved in the unit.
iv) There should be an easily identifiable end product or
consequence.

v) There should be a commonality or relationship between the
units timed. (For example, times for machines and people
should not be compared).

The units were kept fairly short (most were under one
minute), but if a sequence of events always occurred together,
without any interruptions, then they were timed as a single
unit. The units timed are indicated by. brackets on the flow

process charts. When any abnormal interruptions occurred
during the timing of a unit, they were excluded from the
time measure. However, normal, unavoidable delay within the
units (for example, waiting for a patron to produce his I.D.)
was included asp normal part of the activity.

The times were measured with a decimal stop watch and
recorded on observatioil sheets. The continuous timing mot!od
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was used for activities such as filing, in which many unitsoccurred in sequence. However, many activities,
especiallythose involving patron service, only occurred singly.Times were taken for a number of, if not all, themembers of staff performing each activity. This differsfrom the normal practice in industry, where the times areall taken for one person, whose performance is rated as fast,slow, or normal, using a "personal rating factor" of above,below, or equal to 100%,

respectively. This factor includesan allowance for the effect of the observer on the
individual'sperformance. In this way a standard

time is
established,against which other individuals' performance can be evaluated.The industrial method has been used in library time study(50), but was considered

inappropriate in the present study,which.was attempting to find the real time taken, rather thana standard time. In industry the individual typically repeatsan activity
continuously, so it is feasible to judge hisoverall performance, although only subjectively. However,in circulation work a variety of people perform the task,

discontinuously, and at different rates each time, thusmaking personal rating factors entirely impractical. Therefore,the average time of a large number of
observations, of avariety of individuals, was considered to be a more reliableand realistic measure on which to base costs.

Staff were usually unaware of who was beinrj timed atany particular
moment, and performance was apparently

unaffectedby the presence of an observer. There wz-,s no resistance tothe time study, because the staff knew that individual
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performance was not being evaluated, and because they were
already familiar with the observer.

It was originally hoped to obtain enough readings for
each activity to give 95% confidence that the true mean time
lay within + 5% of the measured mean. After a number of
readings had been taken for an activity, the following
equation was used to determine the number of readings requiredto give this level of precision (51):

I N' = 40jNEX2 - (EX) 2 2

EX

in which:

N = actual number of observations;
X = value of each observation; and

N'= required number of observations.
However, with the variability innate in the work, (particularly
when there is an interaction with the patron), and due to
different staff, a large number of readings were required to
reach this level Of precision. It was attained for the most
frequent activities, while for the rest, as many readings'
were taken as time and their occurrence permitted.

The.results of the time study are reported in Appendix III,
which gives mean times, 95% confidence limits, and the number
of readings taken for each activity. Some of'the manual
activities occurred infrequently, and their confidence
intervals large. In the case of taking "holds" (reserves)
on tlle manual system, only one or:currence was observed
during the whole month. Part of the operation (taking the
request and olJtaining the McTee card from the circulation



file) was, therefore, assumed to have the same mean time as

the equivalent operations in the renewal process. Similar

assumptions were made for a few other activities, and are

recorded in Appendix III.

Although the loan desk staff are not as busy in the

summer, July circulation being only 75% of the normal level,

it was assumed that the unit times recorded in July would

be typical of the rest of the year. The units measured were

short, and in many cases fairly mechanical activities, and

it was considered that any rests would be more likely to

occur between units, rather than within them. The unit time

gives a realistic measure of one unit of an activity, but

cannot be used to predict the number of units completed

over a period of time spent on that activity. Doing so would

almost certainly
overestimate the rate of work, because

unproductive time between the cycles of the activity reduces

this rate.

Any work measurement based on direct timing must make

some allowance for unproductive time. Some figures for

unproductive time are given in the library literature, but

they vary from 13% (21) to over 25% (24), and there seems to

be no clear definition of what exactly it includes. Therefore,

it was decided to measure unproductive time, defined in this

study as: walking around between jobs; unavoidable delay,

for example, waiting to ask the supervisor a question; ,idle

time, such as talking or reading; and attending to personal

needs (i.e. visiting tho rest room). Coffee breaks and any

delay time within timed cycles were excluded, b,Ang allowed
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for elsewhere. The percentage of unproductive time was

established by recording the iumbers of productive and

unproductive loan desk staff at ten minute intervals, covering

one whole library opening period \7:30 a.m. to 10:00 p.m.),

but spread over two days. The readigs were taken on a

Wednesday and a Thursday, because ci ulation is generally

highest on Mondays and decreases throu the week until it is

lowest on Sunday.'The:Oercentage obtained was thought to be

representative of July, but not necessarily of the rest of

the year, because the staff were not as busy during July. An

estimate of the average percentage of unproductive time was

made, based on calculations and assumptions given in Appendix

III. This was then converted to an unproductive time factor,

which was used to convert observed mean times tc real times

including the unproductive allowance.

No library can hope to eliminate all unproductive time.

Circulation work is especially prone to unavoidable delay

and time lost when moving between jobs. Furthermore, it is

usual to employ enough staff to cope with most peak demands

for service, so there are bound to be periods of overstaffing

between the peaks. Thus, one would expect unproductive time

to be higher at the loan desk than in departments with a

steady work load. All the Circulation Department can hope to

do is to reduce the opportunities for idle chatter, by optim-

ising the staffing pattern and the work schedu]e.

The work of a number of employees, for example, that of

the supervisor, could not conveniently be broken down into

activities. Therefore, gross times were used, based on the
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estimates of the employees concerned. Unproductive time is

already included in .these gross estimates. The time for
punching and verifying bookcards wa ')ased on existing records
of the number of hours worked and the number of cards punched.
In July a new keypunch operator was being trained, so direct
timing would have given unrealistic results for keypunch
time.

User time in filling out McBee cards was costed in the
same way as staff time. Unit times were measured with a stop
watch, and a mean time calculated. No allowance was made for

unproductive time:

Frequency of circulation activities

The shortest representative time period which includes
a full cycle of all the functions affecting circulation is a
year. The frequencies of the circulation activities vary
during the academic quarter and over the year; for example,

Winter quarter (January to March) always has the highest
level of circulation. In addition, the statistics from the

automated system for July and for the year shdWed that, not
only were the July Ttistics proportionately,lower all round;
the ratios of the various activities were different for the

two periods. It was, therefore, decided to collect statistics

for July, 1974 and for the year August, 1973 to July, rv74.

The frequencies of most activities on the automated

system were taken directly from the statistical reports,

though even this required a combination of quarterly, monthly,
and daily reports to cover thc desired periods. Statistic:: of
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overdues and fines for periods not coveed by quarterly

reports were taken from counts on the notice lists printed

at each computer billing run. Recalls are not counted on the

automated system, but the staff member responsible kept a log

of all items recalled, from which the July figures were

obtained. The results are given in Appendix IV.

The only statistics kept routinely for the manual system

were total circulation (charges plus renewals), and circur-

ation broken down by borrower type. Therefore, counts were

kept during July of renewals, first overdue, and recalls,

and samples were made of holds. The other figures were derived

as indicated in Appendix IV.

It was necessary to extrapolate from the July manual

statistics to obtain estimates for the year. There were two

possible ways of doing this. One was to assume that each

activity remained in the same ratio to the manual charges as

in July (i.e. frequency per 1004 manual charges wa6constant),

However, the time within the quarter affects these ratios

(for example, during the first two weeks of a quarter.there

will be relatively few renewals, overdues, and fines), and the

statistics for the automated system showed that the July

ratios were atypical of the whole year. The method used,

,therefore, was to assume that the proportion of each activity

on the manual and automated systems would be the same in.

July as during the whole year. Tte actual percentages for

manual charges were very close (3l.E, in July, 30.5% cos the

year) , which supported this assumption.

Frequencies for quories wcro obtained by keeping a count
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of patron use of the Daily Activity Report (D.A.R.) durinrj

one whole library opening period, spread over a Wednesday

and Thursday in July. Queries were defined as establishing

whether or not an item, or items, were out on loan. (General

queries were excluded from the study). On the manual system

all queries had to be answered by the staff, whereas on th\

automated system the patron could find out for himself.

This did not involve any more of the patron's time, because

he would have had to wait while the question was answered,

but it did reduce staff time. The total queries (based on

extrapolation from. the one day's figures) were assumed to be

the same for either system. The count was divided into self-

service and assisted queries, where "assisted" meant that the

patron needed help in using the D.A.R., or requested that

the item be looked up in the manual files as well. The figure

for assisted queries was used to calculate staff time spent

on queries for the existing semi-automated system.

All other statistics used and their derivation are

indicated in Appendix IV.

Level of staff performing each activity

Loan desk staff were divided into four grades: admin-

istrative assistants, clerical assistants, secretary, and

work-study stadents. For many of the overdue, fine, recall,

and hold activities, only one person, or at most one grade,

Was involved. However, for counter service, filing, discharg-

ing, and shelving and sorting books on the return shelves,

a variety of staff took part.
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Some of the maual activities were "self-recording" in the

sense that the staff, member always initialled the McBee card

or other record made. These included manual charging, dis-

charging manual overdues, and sorting and counting the McBees

from new charges. Counts were made of the numbers of each

of these activities perfotmed by each level of staff: The

percentages at each level for manual charng were assumed

to be the same for all counter work, that is, charging,

renewing, queries, and-accepting hold and recall requests.

This was thought to be a seasonable assumption, as the staff

*do not know what the patron needs before serving him. The

percentages for discharging manual overdues were assumed to

hold for all manual discharging during the year.

For sorting books from the return bins to the discharge

points and then onto the return shelves, and for automated

discharging,. a record was kept each day in July of which
ti

people had performed each activity. These records were used

to establish the proportions of the activity done by each

staff level. The percentages for manual filing, were estimated

in a similar way.

The results are given ip 'Appendix VI.

Salaries

Salary figures were obtained from the library's account-

ant and fringe benefits from the University Personnel Office.

Basic salary figures were used to establish a mean for each

staff level, which, in the case of hourly paid staff, was

weighted by the number of hours worked in July. Real mean
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salaries were used, rather than the midpoints of the,scales,

because there was a fairly high turnover of staff at the

loan desk (as in most libraries), sc most salaries were at

the lower end of the scale.

Mean salaries were then used to calculate a wage per

minute on duty for each staff level, taking into account all

paid leave and coffee breaks, and all fringe benefits,

including free courses taken in the University. The full

allowance of sick leave is included, .as staff tend to take

it all. The figures for funeral leave and courses taken are

averages given by the Circulation Librarian. The calculations
ti

and results are given in Appendix V.

It should be noted that these figures were July, 1974

rates and could not be used to calculate .actual labour costs

for August, 1973 to July, 1974, or for any future period,

because of continual pay increases.

2. Materials costs t

A list of materials used directly in the circulation

activities was made by going through.thtflow process charts.

Unit costs for each of these materials were obtained from the

Library Accounting Department. Th.:2 unit costs were multiplied

by frequency of use and totalled to give actual materials costs

for the two systems. The calculations and costs are given

in Appendix VIII.

3. Equipment costs

The Accountant supplied annual rents] figurc.3 for the



keypunch machine, and for the C-Dt2k terMinals, magnetic tape

drives, and associated equipment. The figures include mainten-

ance and are given in Chapter VI. Only half the annual cost

of the keypunch machine is charged to circulation, because

it was used half the time for other work.

4. Commuter costs

The computer running costs for July were supplied by

the Computer Center, based on its schedule of charges for

University ark government users. The cost given was divided

by the automated charges for July to give a unit cost per

item circulated. As the charge depends mainly upon core

used, C.P.U. time, and input/output time, it would vary

directly with the volume of circulation.

Charging by the Computer Center is all done through

accounts. No real money changes hands aid the library does

not have to budget for computer costs.
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CHAPTER VI

COST-EFFECTIVENESS MODELS AND RESULTS

1. Unit cost model

As explained in Chapter IV, it was assumed that a manual

system, operating at the time of the study, would have the

same level of circulation as the actual semi-automated system;

that is, the L.wo systems under comprison are equally effect-

ive in circulating materials. It was originally expected,

before automation, that the automated system would stimulate

circulation by reducing the user effort required. In fact,

circulation dropped during the first year of automation,

then increased by 8 to 9% in 1973/4 over 1972/3, though

neither of these changes have any proven relationship with

automation.

A costeffectiveness model was constructed on the basis

of the unit costs of circulation of the two systems. Unit

cost models have been used widely in library research, but

rarely with any explicit theoretical foundations. The present

model has beer constructed by carefully documenting and class-

ifying all the relevant costs. For any cost that was excluded,

a reason was given in Chapter IV. As a result, the model is

considered to have some predictive value, and the overall

unit cost can at least be broken down into its components.

The unit used is a conceptual one of one itom passing

through the system, such that every activity performed in

the system is performed on that item proportionately (50) .

Thus the theoretical item is charged out once, renewed 0.06



times, receives 0.19 fines, 0.086 Overdue notices, and 0.06

queries (see Appendix 1V for full figures). For convenience,

frequencies and costs are given per 1,000 items in the cost

tables. Thus, the number of charges is equal to the number

of units, but the unit cost includes a lot more than the cost

of charging.

The costs were classified according to the scheme:

People

Non-recurrent: - fixed Machines

Materials

People

I

fixed Machines

Materials
Operating

People

variable Machines

Materials

The total annual costs are then given by the equation:

ECost = D/Y +F+Nx U, (1)

in which D = non-recurrent or development cost;

Y = the period of amortisation in years (the expected

life of the system) ;

F = total annual fixed cost;

U = total unit cost of the fixed components; and

N = numbe of items circulated per year.

This can be further/ broken down into:

ECost = (f1 + f2 . . + fn) + N (u1 + u2 . + u )

(2)

in which each f and u is a component of the fixed and variable

costs, respectively. Some of the components, for example ,
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)labou costs, are further divisible into (time x rate) .

Overall unit cost = (X Cost) /N.

The model will be built up giving each type of cost in

turn, for both circulation systems.

Non-recurrent costs

These are the costs of systems development, programming,

and testing for the automated circulation control system. The

figures below were provided by the library's systems analyst.

All salaries include fringe benefits, which were calculated

as shown in Appendix V, (This applies to all.salaries given

in this chapter). These non-recurrent salaries are at 1972

rates. The computer cost includes materials.

i) Computer Center:

Systems analyst: 10 man months at $19,788 p.a. 16,490 p.a.

Programmer: 8 man months at $13,218 p.a. 8,812

Computer time in test 3,000

ii) Library

Library systems analyst: 1 year at $16,503 16,503

Total $44,805

Amortised over five years $ 8,961 pea.

The period of five.years for amortisation was given by the

library system analyst, because he considered that the avail-

ability of new hardware might substantially affect the system

after that time.

Recurrent costs fixed

i) Equipment

The annual cost of rental and maintenance of equipment
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used by the automated system was:

1 Central controller 6,384

2 7-track 556 BPI magnetic tape recorders

3 C-Dek input stations

Maintenance on the above 1,416

I.B.M. keypunch machine (rental and

maintenance) 421

Total . . 8,221 p.a.

(the keypunch was used only half the time for circulation

work)

ii) Implementation

This is the annual cost of creating the book cards and

borrower I.D.s. It is sometimes called conversion cost, but

this implies that there is no cost for the manual system,

whereas borrower I.D.s are in fact required for both systems.

Only materials costs are included for borrower I.D.s, as

explained in Chapter IV. The figures given are taken from

Appendix VIII and Appendix VII.

Existing semi-automated system:

Borrower I.D.s 6,523.23 p.a.

Book cards and pockt.s 346.10

Labour in keypunching 2,681.28

Total .

Manual system:

--owcr I.D.s

. 9,550.61 p.a.

p.(a.

The annual cost of keypunching is included here as a recurring

cost, rather than treating it as a non-rocurrent, development

cost, because k:Jypunching is expected to continue at the same.
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rate in the near future. At the present rate it would take

over twelve years to'convert the whole of the collection,

including new books, and this is making no allowance for

replacement of worn out and lost cards. In addition, over

the past nine months the proportion of circulation on the

automated system has stayed fairly constant at around 70%,

even though the books converted have increased from 27.5%

to 31.8% of the collection. Thus, the balance between the

manual and automated components of the existing system is

expected to change very slowly over the next five years,

unless some extra effort is put into keypunching.

iii) Systems maintenance

Systems maintenance has been a continuing commitment

to the automated system, representing 12% of the library

system analyst's time:

12% x $20,865 = $2,504 p.a.

iv) Supervision and administration

This represents time spent by the Circulation Librarian,

supervisor, and administrative secretary, which, while not

involved directly in the basic circulation activities, is

essential to the continuing operation of the loan desk..

It is assumed to be the same for both manual and automated

systems. These figures are based on estimates .given by the

personnel involved. The Circulation Librarian also supervises

the reserve des,k, the stacks, and the monitors. For the

automated system there is an additional fixed labour compon-

ent, that of changing the magnetic tapes and delivering them

them to the Computer Center, and collecting the D.A.R.

r

it
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Circulation Librarian: 50% of $14,788 7,394 p.a.

Supervisor: 95% of $10,385 9,866

Administrative secretary:

53% of $8,756 4,641

Total . . . $21,901 p.a.

Semi-automated:

Supervision, etc. (as above)- p.i.

Collect D.A.R.: 25 mins/day at $2.40

per hour (WS) 4250,

Change and deliver tapes: 30 mins/day

at $3.76 per hr (CA) 470

Total . . . $22,621 p.a.

The total fixed costs for the two systems are:

Manual Semi-automated

Systems development 8,961

Implementation 4,279 9,551

Equipment 8,221

Systems maintenance 2,504

Supervision etc. 21,901 22,621

$26,180 p.a. $51,858 p.a.

Total fixed component of

unit cost (-4 271,710) $0.09635 $0.19086

The fact that these fixed costs are for a fully manual

system and.the existing, semi-automated system, not for a

fully automated system, is stressed. The whole book stock

would have to be converted for a fully automated system,

and this would cost muck more than the present cost of

conversion.
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Recurrent costs - variable

i) Direct labour

The costs of labour for the basic circulation activities

were calculated as shown in Appendix VII. The times for each

element (in the lefthand column) are the results from

Appendix III. For any element which does not occur every time

the activity does, an adjusted time is given in the second

column. (For example, 55% of the recalls are by post card).

This is then multiplied by the unproductive time factor

(U.P.T.F.) to give the total time allotted to each occurrence

of the elements. Multiplying by the wage per minute (already

adjusted for time off and fringe benefits) gives the cost for

each element. The total cost and time of each activity, singly

and per 1,000 charges, is calculated. Tables .1 and 2 of

Appendix VII give the costs and times of the manual and

automated parts of the existing system. Table 3 gives direct

labour costs and times for a purely manual and a purely

automated system. These differ slightly because the present

manual component is atypical in the frequencies of some of

the activities. For example, there were fewer renewals and

holds per 1000 manual charges than overall. This is to be

expected as the manual component is mainly current periodicals

(which cannot be renewed) and infrequently circulating books.

The uLit costs of direct labour for each bf the systems

are given in Table 1 of this chapter.

ii) Error correcting

This represents tima spent by an administrative assistant

dealing with snags on the manual system, and going through the
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error lists which the computer edit programmes print out.

On the manual system errors usually result from McBees and

books being wrongly matched during dischai ing. On the

automated system some keying-in errors are edited, and such

things as a discharge transaction being followed by a hold

for the same item. It is difficult to relate the time spent

in correcting these errors to particular circulating items.

However, the time spent in error correcting does vary overall

in direct proportion to the volume of circulation. It has,

therefore, been included as a variable cost, measured as a

gross percentage of the administrative assistant's time.

Existing system:

Automated component: 25% at $8,141 p.a. 2035.25 p.a.

Manual component: 7.5% at $8,141 p.a. $610.57

Dividing by the number of charges p.a.

(27] ,710) : -

Unit cost of automated component over all

charges: $0.00749

Unit cost of manual component over all

charges: $0.00225

Total unit cost per charge of error

correcting: $0.00974

Automated system:

Unit cost = $2,035.25/188,951 (automated charges

per annum) = $0.01077

Manual system:

Unit cost = $610.57/82,759 (manual charcjcs

per annum) = $0.00738
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iii) Faculty users' time

The time for faculty users was consid3red as a direct

cost to the University (rather than as a measure of effect-

iveness) and was, therefore, included in the unit cost

model. The mean time for filling out a McBee card was found to

be 1.48 minutes. The mean faculty salary for the whole

University, adjusted for time off and fringe benefits, wasr
$0.224 per minute (Appendix V).

Manual system:

1.48 x $0.224 = $0.3315 per ?acuity manual charge.

22.95% of charges are to faculty, therefore:

overall unit (lost = $0.3315 x 22.95%

= $0.07608 per manual charge.

Automated system:

No cost.

Existing semi-automated system:

Only 30.5% of all charges are manual.

Unit cost of faculy time-= $0.07608 x 30.5%

= $0.02320.

iv) Materials costs
V

The materials costs for the existing manual and automated

components, and for entirely manual and entirely automated

systems, are calculated in Appindix VIII. The unit costs are

given in Table 1.

v) Computer costs

The charges in Appendix IX were given for July, 1974

by the Computer Center. As the cost depends on core used,

C.P.U. time, input/output time, and pages; of printout, it is

assumed to vary directly with the volume of circulation.
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4.

There were no figures available from the Computer Center on
4,

which to base any other assumptions. C.P.U. time may not

vary directly in proportion to the number of records processed,

but in the absence of any evidence it was assumed to do so.

The unit cost per automated charge was calculated by dividing

the total cost for July by the number of automated charges

in July.
.1

Automated system:

Unit cost of computer time --, $1,962.28
11,632

= $0.1627 per automated-

charge.

Existing system: only 69.5% of charges are automated:

Unit cost percharge $0.1607 x 69.5Q;

= $0.11725
6.

Results of applying the unit cost model

Table ]. summarises all the component costs and the overall

unit costs for the existing semi-automated szstem, aad a

purely manual system. Variable costs are given for a fully

automated system, but not fixed costs, because of the difficulty

of establish.ing-the cost ofconvcrting the book stock for

such a system.

The unit costs per circulating item are 36.5 cents for

the manual system, and 47.4 cents for the semi-automated

system. The diffi,rence of almost 11 cents is attributable to

the computer costs and thc fired co.,,t of the existing

System. Even t.h variaJlo part of the unit cost is higher

for the automated and semi-automated systems. Thus the
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difference in total cost between a manual system and the

existing one will increase with the level of circulation,

as is shown in Figure 1. This figure was plotted using

Equation (1) above.

It can be seen that the total cost does not level c/a

as the volume of circulation increases, for either the manual

or the semi-automated system. This is a direct result of the

assumptions on which the model is based, in particular,

the assumption that all variable costs vary directly with

the volume of circulation. In the case of the computer costs

this assumption may be questionable. If computer costs do not

increase at the same rate as circulation (for example,

Burgess (16) has suggested a 5% increase in computer costs

with a 25% Tease in circulation) then the costs for the

semi-automa,.- system would level off with increasing circul-

ation. Even so, it would take a big increase in circulation

to narrow the present gap in costs.

Increasing salaries will also reduce the cost differential

between the existing system and a manual one. The model can -

be manipulates to show this; for example, a 10% increase in

labour and materials costs would equalise the variable compon-

ent of the unit cost of the two systems. However, since the

fixed component includes a large element of labour and mater-

ials costs, and this is much higher for the semiautomated

system, there is little reduction in the overall aifference

between the two. It would take a very large increase in

salaries before the total co ;ts equalised.

Th' costs of circulation to the library, as op7o::cd to
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the University, can be extracted from the model, which gives

the following figures:

Variable Fixed Total unit cost
part part to library

Manual $0.19254 + $0.08000 = $0.27314

Semi-automated $0.14261 + $0.14602 = $0.28863

Automation is not quite so expensive for the library

as it is for the University. The total unit cost for the exist-

ing system is still slightly higher, but the variable compon-

ent is lower. Thus with an increasing volume of circulation

the total costs will even out. This is shown by th lower two

lines on Figure 1. However, it woula take a 29% increase in

circulation for the costs to equalise.

The model could also be adjusted to show the effect

rf changing the proportions of the manual and automated

corponents of the existing system. There is no built-in

ractor to do this, because the proportions appear to be

changing.very slowly. This does limit the use of the model

to the short term future.

This model does not take into account any increase in

ti -! variable components of the unit cost, or of the total

,ixed cost, for increasing levels of circulation. 48me

authors (16, 27) claim that with increas g circulation

an file sizes, direct labour would ili_ease disproportionately

because the work would become more difficult (particularly

on a manual. system) . However, this is likely to be a long term

effect. Fixed costs, as discussed in ChapteY: III, are never

absolutely fixed, taut change stepwise with large iocreases

in activity. For example, it is anticipated that a new C-D: k
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terminal will be installed within thene%t year. Such changes

would require the fixed costs in the model to be ljusted.

Thus the model shows that the existing semi-automated

circulation system is more expensive than the equivalent

manual one, and is liKely to remain so for the next few

years. The model is useful for showing just where the costs lie.

Computer costs are seen to be a large component of the unit

cost for the existing system. Perhaps the best hope for the

future of the system is that railing ar.dware cos will

eventually lower the running costs to the University.

2. User time savings

The three elements of user time which cculd be affected

by automation are: i) filling, out the McBee card; ii) waiting

for service; and iii) being served. In fact, i) hac :teen

completely eliminated for the automated tr-aponent of the

existing circulation system, representing a saving of 1.48

minutes per automated loan. The times taken by staff to

charge out books are 0.461 and 0.431 minutes for the manual

and automated systems respectively. The user sp,mds an equal

amount of time waiting, while being served. The difference

between the two systems on this element of user time is so

slight that it has been ignored. As eJement iii) above is

unchanged, there is no 'reason to think that queuing time

would have been affected by automation. As it was impossible

to kneasure any difference in user waiting time because there

was no fully manual operation for comparison, waiting time

was assumed to be the sLime for both alternative:;.
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Thus the overall time saving to the user of a fully

automated system, as. against a manual system, is 1.48 minutes

per item circulating. The time savings of faculty users have

already been included in the unit ,:cost model, as a cost to

the manual system. However, s,;udent and non-C.S.U. time

cannot be charged directly to the University, so is treated

here separately. Non-faculty account for 77.05% of the 1.0an4

therefore, the t'me saved per item circulating on the auto-

mated subsystem is:

1.48 x 77.05% = 1.44 minutes per item.

Since only 69.5% of circulation is on the automated system,

the unit saving of non-faculty usep(---time by the'lwisting

subsystem is:

1.14 x 69.5% = 0.792 minutes per item.

As the increase in unit cost of the existing system over the

manual system is 10.9 cents, the cost of this time saving

is 13.76 cents per minute saved, or $8.25 per hour.

The semi-automated system is obviously more effective in

meeting the objectik of minimising the user's time required.

However, in terms of cost-effectiveness, $8.25 per hour i6 a

very high price to pay for students' and non-C.S.U. users' time.

It is possible that the savings in user time may lead to

an increase in circulation. It has been reported (52) that in

one library a minute of faculty time saved in getting to

library materials induced faculty to spend two or three

minutes requiring and reading more literature. After a halving

of access time for students, circulation doubled. Thus the

demand for books may well be elastic, dupcndinv on the libT.ary's
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tow
effectiveness, as well as on the size of the user population.

I

3

3. Satisfaction level

It was impossible to Measure the effCctiveness of the

;11ternative circulation systems in meeting the objective of

immediate satisfaction of user needs. However, automation

may affect availablility and satisfaction level in a number

of ways, and these are considered.

Discharging books is quicker on the automated system

than on the manual (0.25 against 0.38 minutes). When the

library is busy, backlogs of books waiting to be discharged

tend to build up at the loan desk. This should happen less

frequently with the automated system than with a manual

syst7M,) thus resulting in a quicker return of bcoks to the

shelves, and in increased availability. No backlogs were

observed during the summer, and, in any case, it was impossible

to compare the semi-automated system with a fully manual one,

without data for the latter.

One of the justifications frequently used for automated

circulation control Systems is their' ability to produce

statistical reports showing the use of various parts of, or

items in, the collection. The belief is that these reports

give librarians a firm basis on which to decide what books to

buy. The value of statistical reports has sometimes been

measured 1)y the cost of gathering the same data manually.

However, this method assumes the value of the reports, flid a

large number of them may be useless in toms of meQting the

library's objectives.



The only sensible way of evaluating statistical reports

is in terms of the objective of satisfying user demands. If

the reports are used as a basis for deciding how to spend

funds, the end' result should be an increase in user demand

satisfaction level. If the reports are not used, they have

no value.

At C.S.U., the "books in demand" repOrts are just begin-

ing to be used by subject librarians as a basis for fund

allocation. So far, only a few slight changes have been made,

so it is notillikely that there have been any changes in

overall effectiveness.

Use statistics have also been employed to establish

priorities for reclassifying items from the older part of the

collection from Dewey to L.C. The most used items are reclass-

ified first. This should make it easier for the user to find

items of interest.

One possible decrease in effectiveness of the automated

system is the longer time lag before records appear in the

files. This is up to 39 hours for the automated systTii,

though usu.dly less than 24 hours. For the manual system it is

usually about 4 hours. It is possible that this may lower the

satisfaction level, byldiscouraging people from looking for

items which the records show to be on loan, but which have,

in fact, been returned. This probably happens infrequently.

The converse problem, of not showing an item to be on loan

when it was, gave rise to only 7 of 176 search requust3

during the month of July. (Since the search is always delayed

until the following day, when the record would show on the

D.A.R., no more staff time is involved).
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4. Maintaining the collection intact

As mentioned in Chapter IV, book loss is largely due to

theft, which is out of the control of the automated circul-

ation system. An interesting use of the statistical reports

on item use has, however, been made in relation to this problem.

The library is about to install a book detector system,

but cannot afford to process every item in the collection,

so that it will be detected. Therefore, the statistical

reports havebeen used to show the areas of heaviest use and

of heaviest loss, and the processing will initially concent-

rate on those areas. Thus; the automated system may contribute

to reducing book loss.

An area more directly related to the circulation system

is the accuracy of the files for circulating items. It is

through these files that the loan desk controls circulation.

If any of the records are missing, or erroneous in such a

way that the item on loan cannot be traced to a particular

person, then the library can only rely on the honesty of the

borrower to make him return the item. It is unlikely that

such errors in the circulation files result in many book

losses, but accuracy of the files is an indir\6ct measure of

effectiveness in this respect.

The problem of missing records occurs' in the manual

system when books and McBees are wrongly matched at discharging.

The "sn,,Igs"arc books which later come in, but have no matching

McBee card in the file. Once the "snag" book comes in the

original error can usually be traced, but until it does return

the staff are unaware of the error. ?u estimate, given by the
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loan desk staff, of 4 Alags per day was used to calculate

the the percentage of books circulating for which there are

no records. This comes to 1 - 2%; that is, the manual files

are 98 - 99% accurate.

For the automated system the main problem is errors in

keying-in I.D. numbers and borrower status. The resulting

"bad I.D." cannot be matched against any particular bqrrower,

and the item on loan is, therefore, out of the control of the

system. In fact, many of the bad I.D.s can be traced to

borrowers by checking against different registration files,

for example, when a non-C.S.U. borrower has been'"keyed in

as a student. I other cases, transposing digits yields the

answer. However, this involves considerable time, and there

are always some which are unresolved. The percentage of bad

I.D.s was calculated by examining the printout of lists of

notices (fines, overdues, and bills) from the June and July

billing runs. The result showed that approximately 5t'of the

overdue items have bad I.D.s. Therefore, it can be assumed

that only 95% of the items circulating have accurate records.

Mispunched borrower I.D. cards have caused similar

problems'in maintaining control over the circulating items.

A large number of the student I.D. cards were punched with the

wrong social security number one year, and are still causing

problems in relating items on loan to their borrowers.

However, this problem is not inherent in the automated systerp.

Thus the automated system is less effective than the

manual one in this respect. The time taken in esoving those

errors has already been involved in the cost model.
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Some of the products of the automated circulation

system cannot be related directly to objectives. Examples are

the fines notices to student borrowers (which are not sent

on the manual system) and the lists of items on loan to one

borrower. Perhaps the fact that only about six of the latter

lists have been produced for borrowers since the system

started indicates that they have little value. Measuring

effectiveness in terms of objectives is thus a good way to

isolate the items and activities of real value.

One by-product of the automated circulation system is

the attendance module for hourly employees. The employees

"clock in" on the C-Dek terminals. At the end of each pay

period the computer calculates hours worked and pay earned

for each person. This has saved a considerable amour* of

time (21/2 to 3 man-days per month) in the library accounting

department. However, in July, 1974 a change in the University

pay and accounting policy eliminated any benefits from the

attendance module.

Summary of findings

i) The unit cost per item circulated is 36.5 cents for the

manu-.1 system, and 47.4 cents for the existing semi-automated

system. Thus the existing system is 1J.9 cents per unit, or

30°. more experAive than the manual system. This difference will

be reduced by risinj salaries and an increasing volume of

circulation; however, it will be some years before the costs

equalise.

ii) The saving in non-faculty users' time by the oxi:,ting

system over a manual one is 0.79 minutes per item circulated.
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At an increased cost of 10.9 cents per item, this gives a

cost-effectiveness ratio of $8.25 per hour saved.

iii) The accuracy of the files for the existing automated

subsystem is lower than that of the existing manual system;
95% as against 98-99% accuracy.
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CHAPTER VII

CONCLUSIONS AND RECOMMENDATIONS

The conclusion is unavoidable that the existing semi-

automated circulation system at Colorado State University

cannot at present be justified in terms of cost-effectiveness.

However, in the future the long term effects of automation

on the composition of the collection may result in an increase

in effectiveness which justifies the cost. Improved measures

of effectiveness would be needed to establish any change

and to relate it to automation. The decision as to how much

it is worth to increase effectiveness must be made by the head

of the library, or by the University in allocating its funds.

The cost-effectiveness study merely shows the effectiveness

for a given cost.

The difference in cost between the existing system and

a manual system will decrease only slowly as salaries and the

circulation level rise. Thus, the automated system is expected

to remain more expensive over the next few years, unless there

is a fall in computer running costs. The cost difference to

the library is not as great, as a large part of the cost of

automation is borne by the University. In the end, the

'University pays the whole bill for the library's services,

so it is only sensible to compare costs at the University

level.

This study has highlighted some of the components of th

automated system whose efficiency could be increased. For

example, calculating fines is one activity in which the
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computer should be more efficient. But with the present

method of prorating manual against automated fines, there is,

in fact, very little cost saving, because 40% of the fines

have to be recalculated.

Similarly, although the computer is more accurate than

man can be, errors in keying in I.D. numbers make the automated

records less accurate than the manual ones. A check digit

appended to theinumbers would eliminate most of the problems.

However, this would require different hardware to verify the

numbers.

Holds are much less efficient on the automated system

than on the manual. This is basically a limitation of the

equipment. It would be ideal to have a trapping store to

store the call numbers on hold. Then wheCver an item with a

hold on was discharged or renewed, it would be flagged by

the trapping store, and some indication would be given to

the operator of the terminal. This would also eliminate the

present procedure of checking the D.A.R. for holds, every time

an item is renewed.

It is hoped that this study will help dispel] some of the

fallacies about automated systems, for example, that they are

necessarily cheaper, and that they are more accurate than

manual systems. In fact, automated systems are much less

tolerant of human error than manual systems, and require

better quality control over the data input. Thus, while the

bad I.D. s cannot be corrected by computer, thc:y can often be

manually traced to the correct borrower, by finding an I.D.

which is very similar to the incorrect one. The cr)mputer,



however, can only make perfect matches.

The list of costs given s:ould also help prevent omission

of relevant costs in future cost studies. The cost of sytems

maintenance is one that is often ignored, or not expected.

This was one of the reasons why the original pre-automation-

cost study at C.S.U. underestimated the cost of the automated

system.

It is hoped that future cost studies will have - sounder

theoretical basis than previous ones. The most important,-

points are that costs should only be measured in relation to

effectiveness, and effectiveness should be measured in relation

to explicitly stated objectives. Only in this way can one see,

for example, that having volumes of statistics for every aspect'

of circulation may not be particularly effective, especially

if they remain on the shelf unopened.

The objectives of this study have not been fully realised,

in that measures were not established for all the effectiveness

criteria. This was due to the shortage of time, but the lack

of adequate criteria and measures is likely to hinder future

studies. Research into library effectiveness should concentrate

on finding criteria which can be quantified, and then these

can be used in cost-effectiveness studies.

Although not fulfilling all its objectives, this study

has produced mucl. information which could be useful to the

C.S.U. library, and to other libraries. It is felt that the

results of time study and cost- :activeness analysis would be

well worth the effort involved for any library, and their use

is highly recommended.
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APPENDIX I

DESC dPTION OF CIRCULATION SYSTEMS AT COLORADO STATE

UNIVERSITY

All the operations which were timed are flow process

charted on the following pages. A general outline of the two

circulation systems is given in order to put the indivilal

operations into context.

General

The loan period is two weeks for books and older period-

icals and two days for recent periodicals, including unbound,

current issues. One renewal is allowed,on books. Faculty an 06,1

staff members and research students with special borrowing

privileges may borrow books for the quarter, and are not

fined, although they do receive overdue notices. There is

no limit to the number of items a person can borrow.

The loan transaction is made at the loan desk, the date

due stamp being evidence to the monitor at the exit that the

book has been charged out. Therefore, This date due stamp

-must always be cancelled when a book is returned. To return

a book the patron simply places it in one of the book drops.

As fines are not collected in the library, the patron does

not have to be present when the book is discharged.

Manual system

The manual system is based on a circulation file of

edge-notched McBee cards arranged by L.C. call number. For

each item borrowed, the 11,1tron fills out a McBee card, which
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is punched before filing so that, a few days after it becomes

overdue, it will separate from the rest of the file on

needling. The first overdue notice is simply a Xerox copy

the McBee card. stamped "overdue". Other notching posit-

ions are used for spec_ el types of loan, such as interlibrary

loan or bindery, so that these can be separated from the file.

For holds and some special loans the McBee cards are flagged

by colcuced tags to alert the staff when the book is discharged.

There is no access by borrower name, but this is rarely needed

nyway.

Fines are collected by the University Accounts Depart-

mer,:, but the library calculates amounts. Non-C.S.U. patrons

are notified of fines by typed invoice. Student fines are

Oebited against the students' accounts, and the students are

not notified until they receive the regular monthly state-

roents from the Accounts Department. All students have an

account with the University, into which course fees, library

fines, etc. are paid. Student:, did receive typed bills

before the automated system was introduced. Illegible hand-

writing by the patron is frequently a problem when processing

of fines, overdues, and recalls, when the patron's name,

social security number, anu address or telephone number arc

taken from the McBee card.

The only statistics recorded are contconnt.s of loan5 to each

type of horrowc.!r.

Automated Flystem

Loan transaction:; rt.corded by 1,1 -inj a i,L;Ich-d

column hooJ-;. carol and th' ieweoyei.'e c!(1
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tpu'aahod with his nine digit. social secufly number) into

th.a C-Dek terminal. For borrower t-_, with()ut 1.1).s, including

non-C.S.U. borrowers, the social sLauriy Lumber can be

keyed into the terminal. Keys for loan perica and borrower

type are also pressed, and the transactirm is recorded.

For discharging, only the book card rcgOred. The circ-

ulation file is stored on magnetic tape an' can be accessed

by transaction number (a ten digit number cy,2nerated by the

computer at the time the record is cLuatcd), call number,

borroY number, date due, and by hold oJr renew status.

The file is updated daily and printc.d oi_ft in call number

order as the/Daily Activity Report (D.A.R. )

The computer generates fines and overdue notices twice

weekly, and reminder notices to faculty and others with

quarter charges before the cud of each quartcr. These notices

bear the borrower name and address, which are obtained by

matching the borrower type and social security number against

the appropriate magnetic tape name and address file. Errors

in keying in borrower type and number cause non-matches for

5 parcent cf the notices. Names and addresses for these

unmatched social security numbers then have to he searched

for manually.

The computer calculates fines, but about 40 percent are

recalculated manually because of a (-hancle in palicy sinc-

the programs were written (reduced fiTa.s. iJ ,i() or mo,

items per nerscan were overdu at. the F:am,_, Line). :;tuden!.

fines ar2 automatically debited against tlwir thou,jh

any cni.ctiow; fulve tfn he manually -f-(.011 (,11 1(),1(1
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(data coding forms) and sent It the Accounts DeparThent.

Non-C.S.U. fines are nofied by typed invoice.

Holds are keyed on the terminal , causiw) the word

"hold" tb appear on the D.A.R. beside the relvant record,

which should prevent renewal of the loan. Apart from this,

holds are taken care of manually. The holJ T;lip is placed

on a hardboard block (hold "dummy") and int.,,Lfiled with the

books on the return shelves at the loan desk, ''here it

should be matched with the book on its retn.:-.n. Hovever, some

books do slip through, so that a weekly check of hold slips

against a computer printed list of hold: (the st(7:) list) is

required. If the book on hold is one that can recalled,

(normal two week loans cannot be) , the computer aw:omatically

changes the due date. The borrows is still informed manually

by telephone or post card, rather than by a cemputer gener-

ated notice, as-this can he done the same day as the hold is

placed. For recalls on the automated system, the borrower's

name and address have to be looked up by social. security

number in printouts of the registration files. ErrDts in

keying in cause the same problems as with th noticcs.

"A, The compute,- proThAces daily, monthly, gAart. l ly, and

annual statistical summaries of each t-ypLi of tr.a1.1clin,

in total, by each 1 )rrower catfy, and by day.

Reports can also be produL(..d, on Oomand, of iho h(p.);:s

narticulJr h(Yrrilwor 1)/: station (c.q. hi:

of "boo;-:,; in 01-JtanC", that is. it-p,s yhica

y, I(c,; )

rhort! th; in a (11 V''!1 1111! t', r I t i i ! . 1. 11 1

Li It 0 il,l 1 , , (.11 .t

The 'HI, i+ )1.1!!1,11,. HI! t
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ance of all hourly pai 1 employees in the library. The5;t:
records go onto a separate file mid ore used to automatically
calculate the hours worked and pay earned at the end of each
pay period.
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APPENDIX I (cont)

FLOW PROCESS CHARTS OF

ACTIVITIES TIMED

Symbols:

= Operation

= Transportation

Inspection

D = Delay

= Storage

Units timed are indicated by brackets.



Lirary C.S.U.

Charted: Charging manual./111. 17181110
iStop

Filing manual----------
wraldelmaimmalPneCallkalgarlimPASIMMA

Traces:. Description

.1.1111111.1111111.1iIng

bho9t

or 80....1111
Cato July .197 I

osmounarromem mr211111or,.
0`'J DV I 1 Go to charie counter.

Or.> D DV 1 2 Pick up McBee card and book/masazine.

Or:>:-.eDVI 3

1---

Check McBee card against book spine/magazine.

0 r> EJ ug cover.

Or> 0 DV I 4

- .-..--

Check McBee card against I.D. card.

---.

.0(1> D DV 1 5 Open book/magazine to inside cover.

OL> 0 DV} 5a Glue in date due slip if missing.

pl-771 [WI 6

10 r> El rm i 7

Select date due stamp.

Stamp book and McBee card.

10-> 0 DV 1 8 Replace date due stamp in holder.

9 Hand book to pJ1Lron. Toll patron duc date.

0i-->DDViio Initial McBee cEIrd.

0.(> U DVi11 'Place McBee card in cardboard box.

--0L->Dpvii2 kayo desk.

Too> El DV;

,gion.melowilJAIIIIIIIMMOO1.010111....,IMIW

FILING MANCI\L

1 Pick batch 'Of cards from bol:.

I tMove to presorter.,----

3 Drop cards into appropriate slots .

4 Open drwers of presorter.

CX> [11

Or> C1-1, Dv/

C> DV t

---
PemoVi.! cards from presorter, arranginq contf,nts

at_ right to r-ontr.nt!: elf pri_Atinw, nlot.

Clmf,

.......e.,1.A.- 'Oar 4411ed sayrat.'e- ./.
- 4.. .4 10.- .. - an., or. as a...A 1,- 01,-1-.^. 41.......11401........... .411.4 .

C: 1 A , t()LJ v 1) Carry ofp.1 t i 1 1111 1.,(

1
(Piling box contain; card punch).



Lab rttrj C . S . U .

Subject Charted! Fi ling - manual

Discharging - manual

Ehoot

or 81

Dato
alllammalMa

Symbol
Step

11,1

Print= Deocriptioa

0 c> El DV 7 Arrange contents of each slot.and whole "pul

C)s 0 DV into call number order. .

ICYX-1W 8 Count number of faculty, student, and "other

O L J D V I loans made. Write on slip of paper.

00. ..1 DV! 9 Punch cards for proper due dates book,

periodical, quarter, I.L.L., bindery, or speOl Li DV I

OE> 0 DV I 10 Place cards and punch in filing box.

0* El DV 1 11

00471 WIT2Write

Go to supervisor's desk.

counts and total on "circulation count"

0c> D DV slip. Initial.
.........................------.

i0 C> D DV 113 Return to table.

OrX]D\71 14 Pick up filing box.
.

0 r,,..) El DV1 15 Take it to manual discharging table.

CYL-.> E] Y71 16 Interfile cards into main circulation file.

C)s Ei DV 1

[0 )[> El DV

0 t---> 0 DV

1

1

41.

DISCHARGING MANUAL

; 0 L> D DV i 1

.... ._
Pick books 'from return bin.

(XX.] 1)7/1 2 Sort for discharge static...-. 1 and 2 (mar..al)

0 n-s.--' ID DV/i and 3 (autom '7ed).

0:-. El 1)\71 3

-_-_--

Carry i n batchr, to discharq bins .

CY> LI DV 4 q ck bonWmag az i ne 1 rom bi n.

10 r.> FA DVL ,1 !- .3(..! le t- -1 it,_111 nq McPet! cdrd and ri !guy,. f rc,1,1r
.

i0L,5.
11 DV i fil.

:cc> n ;:ic.7 I 6 ny,Q-.!-,t ,emit d11,, (1,!.1 (. i n 1,(,,,t/viit,T,11' in., "CHI"
-....... ...,-ao . .... wom.w. ono wiir almsaYm sa mar Sm+ . a 1. . A. amma las . sr. ...mamma sa msr maaa."

1"

I I

ia:
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Library C.S .U.

Subject Charted: Discharging - manual

Laeoi.

82of

Date
She - manual and automated

=waesmsamammill/
Symbol rep

#
-...........-

Process Description

O ri DV 7 Inspect McBee card for hold (orange tag)Or>DDV 7a Place book with McBee card inside on hold0 El DV I table.
s

O(> 4:11 DV I 8 11
Inspect McBee card for overdue.

OC>E1 DVI 8a Write return date and initials on overdue() Li DV I McBee card.

CX> DV 8b Stamp "CSU" beside due date on overdue McBee
0 (> ED DV I
0....--.................,

- IO(> El DV' 8c

card.

Place overdue McBee card on box for overdues.() WI 9 Stamp "CSU" over due date on McBee card
Or> 0 DV- 110 Place McBee card in normal discharge box.
10 r> El DV 111 Place book on book truck.

0[Z> Ei DA

Or> E l DV 1 SHELVING - MANUAL AND AUTOATED on to
0 Ev> D DV 1

sorting shelves

Or:1>D DV1 1 love book truck to sorting shela2s..

OC> 0 DV1 2
_

Pick up handful of books .
.

0 [. El DV 1 3 irtspe.ct call numLor on first boo!:.

OL> El DV 1 4 move to correct sholf.

OF:),F1D\''R 5[ Place book on nhelf

() r:') D DV
..71-wat 3 to 5

0:'..> J-1 DV 3 6 ilvturn to b00% truc%.

ti

ri Rep, t 2 to 6 un k J. i. I --_, 1 boo}:; rc, on ! . 1 : .1 v .:; .

Wt.) ADV! / Sort hlo)1'; on ech rih into 01(1,,1 .
rr
%,.1.1......* .L.0 106/1 emlrma .~11.011



labrea7 C.S.U.

Subject Charteds Shelving - manual/automatedMIONNEFEs=1 &Mew

Renews - manual

Lneet

of

Date

1101.11.0
83

Symbol S top ...............- ..
Proems Dcocriptioa

L.00'D DV 8
...............

Check books against hold dummies on each10 D DV I shelf.
.

0 r> 0 DV I 8a Place book and dummy on hold desk. (N.B. Ste.Or> El DVI 8 and 8a are unnecessary in completely manual00'D DV I system).

0E D DV 1

0t 0DV 1
RENEWS - MANUAL

TOr> El DV II Go to loans desk.

-roc.> DV 1 2 Take item from patron.O D D V I 3 Go to manual circulation file.
o L2> El Dv 1 4 w Select matching Mcile card from filo. InspectOt. D DV'
Ot:. D DV-1

for holds. (N.B. book on hold cannot be
renewed) .

-

.0:..." DD\71 5 Return to loan desk with hook and McBee card.TO D D\71 6 Stamp new due date on book and McBee card.
\ M.0

04> D DV 1 7 Check patron's I.D. card against McBee card.
C):%>01)V1 8 1Pass book to patron.

------0c-> r] Dv, 9 Inspect original due date 611 McBee card to se
0 C> D DV 1 if overdue.

.'1::> :--.1 DV- 1 9a Inspect borrower status on McBee card to see
(-)- [, 1--j DV1 if student.

CiC-'0D-V 9b Stick orange Lag on Itudont overdue! Mcrlic.,
C) 0 D\7 and write "over:clue when renewed" on hack.,PAI

, 11-
[1

DV i, 10 Initial aryl date /c.,, card hp!,it, new dli(.
C-'.<'---i Ej DV ' date '

1

1 I

1.....41 O. .11
-.._

,..............,........--........



la.

c. l
Librur7 C.S.U.

Subject Charted!

051
Renews manual

Hold/recalls - manual

Z.:104t 1111111
of 64

Date
IlInftslIMIImiaminm.=1111111

Symbolml Ste p

iff Process Dee crap

DDV©p' 11 Repair edge-notched hole in McBee.
C.) DV I 12 Place McBee card in cardboard box.0 i-

Or> 0 DV ....
HOLD/RECALLS MANUAL

.01> i DV 1

Or> Li DV 1 G(; to counter.

CD4 0 DV I 2 Take call number of book or periodical nameOE> DV I and volume etc. from patron.
,0E>D DV1 3 Go tomanual circulation file.
IM>D DV, 4 Search for corresponding McBee card in file.
1 f 0 DV! ( If not there inform patron boo,' not checked,Or ri Dv' I out.

10;"_> D DV I 5 Take McBee card to counter. Ask patron to
OL> D DV I fill i.

()C>E]l)V1 6 Wait while patron writes his name and phone

number/adress on back of McBee card.
0111_, DV'

01=. 0 DV I 7 Stick orange tag to McBee.

CX> T.I-1 WI 8 Inspect McBCe card to see if item can be0 D DV i recalled. (N.B.: Quarter charges, and nerio.....y....111.11.1...,NNIM11.

10 E> Ei DV icals on 2 week charges can be recalled).
CT-7

L

r'
,> Lj v Ea For recall write call mr.lbi:r anti detail !.; onyaw.. meabafts...s.....1 11e.Or> [1- Val s

101

04... -D DV )

slip of. manor.

81. Go to rt.rall

-. .r ...w.m..0Mr Mon. *4*
.0WmM/11..1M..11Mmow.,NO.WWftala,...LVsc PI Met),, 1' C (111 t1 1 1)(1 1 .

Gammsr ...0.=k1Pa

Cr> D cc. (10 to fitrtnu(11 cirf-ulotic)n

.1.11101V ..Y.11

,ww=M4.,....-+ .. .=1.W w "%open n. amron+m+ft.rs.1 ,..0.balliimas..ft a



Librelry C.S.U.
4011.111MMI.

Subjoct Charteds Hold /recalls - manual.---------
Recalls - manual

i,noot

of 85

Date

111.111.

abaraM Maaamaa.

Symbol

*

Ststepop
Prenctua Deceriptioa

00 Eliii e File paper slip in call number order.

i%(,) LI DV 9 Replace McBee card in manual circulation file

0[- D DV
Oi.OD\71 ...

RECALLS MANUAL
.

c)4tonv-1
tor LI DV i I Take McBee card from spindle.

.......

OE> r.71 DV I 2 Inspect McBee card for borrower's rYnone--------

0E> D DV I number to see if present and legible.

'orripvl 2a Inspect McBee card for borrower status.

O D D V I 2b Look up phone number in appropriate di rector,.-----d
c)C>[][DVI by name.

-----...---------------------.L.----..--.....
If no phone number, write recall card, andI C)r> El Deg! 2c

Or,> El DV I address to borrower. Go to step 5. (N.B.:=111
address is on Mc}iee card, or if illegible cat

"....=..m....

OE D DV1
01- D DV I

[IC)C>E]r)\71 3

be found from directory)
.

Phone borrower.
......------------

C)[-:>E11 DVI 3a If no reply, repeat step 3 later or go to 3b.

If still no reply write reall card andDIV 3b

OC> Fl Dr/ address to borrower.

1 4 Inform hm-row cT of hold and new due date onIC)E I-1 [A7 ,

10r,>[11(DV

C.) Cs> El DV

[Cfc: IT; DV

a.m. ...ma

item.

5 P.,::cord iuld new due date on Mc1),?.,-_,

6
asmaaaml...

1.0. 0 00.
1,r2pair cci,je notch trill nunch to, fill on 11('::/..... M.OMMI,

due date2. Orin t,!T iC !lot ,11' ,'.1'..... .. - mr-sem

7 !(!cord'!,11f,n,., call l or ciAll

-1 .1111,... 1,4 11111

I c 1 1,(),



.....-
Library_ C.S.U.

Subject Chazted: Recalls - manual

Holds - notifyinn patron

bhou t

of 8

rate
manual and auto.

Symbol Step

. _ .

Process Description

0 t> 0 DV 8

9

Re lace McBee card in circulation file.
2_

Discard oaner slip.ODIDVI
0O Li DV Place recall cards in mail box. (i.e. box at
0p o DV the loan desk for outgoing mail). .

0 D DV
........Ui 0 DV I HOLDS - NOTIFYING PATRON MANUAL AND

O 0 DV I
AUTOMATED

0r- D DV
0 L , D DV I 1 Pick up book from desk. Examine hold card or
10-e D DVI slip for phone number. .

!.-Nr",
iiL......et....4[D\71 la Look up phone number in directory.

of El DV 1 2 Phone patron.
...........1-----00 ODVI 3 Wait for answer.

4 Inform patron book is on hold.
C) 0 DV1 ,

(')[) ID DV i 4a If no reply write card and address to patron.

C)C>E1)1173 5 Record date and details on card or slip.

0 0 DV I Repeat steps 1 to 5.

Or>rj[)\71 6 1Carry batchof books to hold sh-lvos.
r ; C' ` , W i

.J.--, ,..- - --, v Sort into alnh.lbetical order by natronl,-; nJmicp -
1()T> D DV 44 8

....--------
Place cards in mil brNi

;

C.); > 0 DV I OVERDUES - nANUAL (TWICE EL::1,Y)
1.1Myel .MIILo >o DV i.

,Giji_J[TA/t 1 Talle equipt.nt from drors.
V 1

El 01.1111.0.1........ms.

4 .. 4 41,1,

Carry to manud1 dischJrcm.y.p......- ..rLJ..4.M.O.Ift



Library C.S .U.

Subject Csaarted: Overdues -*manual

Bhopal:

of 87

Dato

.........,.....

Symbol
Stop

gi
Process Deocriptioa

......

OE> 0 DV 3 I

...---.

Go to calendar.
.

OE>D DV 4 Get dates and numbers to be needled and

0 D DV punched that day.

0 L> El DV" Return to discharge table and sit down.

or.> o Dv 6 Remove small stack of McBee cards (in call

01J 0 DV I number sequence) and pass needle through

OEDDV , appropriate hole. Shak: so that overdues drop

OE> D DV I out.

01-1.11DVI 7 Sort the drops into 1st and 2nd overdues and

(X> El DV place cards face down in call number sequencl

I0 0 DV I
,

Replace remaining stack of Mc3ee cards in tr,

Or> CI DV) Repeat steps 6 to 8 until al:1 cards in 1st

Or> 0 DV 1 two trays have been needled.
...........................

dischargeMove to other discharge table.
,

iorz> El_ DV i

CO D DV I Repeat steps 6 to 8 until all cards in 2nd

0 D DV i two trays have' needled.

OCX.11)V110 Check thrdugh drops.

r-I
0E>01)\./i 11 (Mend and ref ile any errors:

12 Oke 2nd overdues to the secretary and return1C.) r-> E.1. DV .;
.i.7)[>1_._.0713 Go through stamping day's date on back of
waleMOINONNowammeal 10.0 ./ unnowillr..My

Or> El DV 1st overdue McBee cards.

OE > El DV 14 Go through overdues punching to fall again

OE>EDVI
in

11111,1ma Mae

two weeks.
onalrIrM Daws 41low.

y.

Li Dv; 15 Put away equipment noedl, tray, ;tiplip, punch.I. ....... sow ~I Smi. *..m....+

0 Li D'7 0.0.4 ..- - 4...ramoskaWmaINan. .L a
616 Carry overdues down to Xerox rom.
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Library C.S.U.
1111111111Mdb.

tbjoct Charted: Overducs - mant al

Wioat

of

Dato

88

Symbol
Stop

O r), o r)v 17

Pr00083 Description

Fill out Xerox application.

011>DDVI 18 , Return .loan desk. (N.B.: if there are few

DV overdues, s us 18 and 20 are omitted) .

Cn> El Y71 19 Xerox attendant copies overdues eight at a

OE> El DV time, keeping in call number order.

or> L] DV I 20 Pick up overdue McBee cards and Xerox copies

OE> o DV I

_O r> D Dv) 21
Dv 1 22

OL>DDVI

from Xerox room.

Return to loan desk.

Stamp each copy on each sheet "OVERDUE" (8 per

page). 11
C.X>0[T.71 23 Check and clarify addresses on cacti .;hect,

LOr> D D71
I(D) 1:1Dvil 24 Cut up sheet.

(r) WI 25

'looking '1p in directory if necessary.

O DV1

Sort copies by first letter of borrower's

surname.
11111411,111011m.B01=181e,

V.& 111111111111111

DV 26 Take envelopes and fines lists from counter...........er
Or> D [)\-7 to work table. 1
CX>E1()\11 27 Take each alphabetic group of copies and sort

Oc> DV1

c)r> ED EN/ 28

Or> El DV; 29

C)C> Lam., DV i in appropriate envelope. (Window envelore

by borrower. (To bring together books, checked.11 Aromm...+ ...

out to one person).

Put fines schedules in envelopes.

Feld each borrower's overdue notices a J place

Amommim11011.

...11,1 - /.
(stamped campus or Fprt Collins, or plain

.......----------........ w. 4. .1........,. a W. -.. . IMO.. .W.4mo A-.,1
0 E> 0 DV_____ ____ ..0... %J..I..+m.40I.....MIMI.N..n,MPO.14..4rave.amlMa

white envelor,,, for out. of. Fort Collin!, - wi.th

fines schedule for stud:nt50.



Library C.S.U.

Subject Chartedt Overdues - manual

2nd ove'rdues - manual

Ow mos*.

bboot

of 89

tato

Symbol
#
Stop

Process Doocription ,

00 El rYS.7 30 1 Place envelope in Campus, Fort Collins, orOCIDV out of town pile.

01 El DV Repeat steps 29 and 30 for each borrower's0 L',), El DV overdue notices.
-.,

OED DV 31 Fasten each pile of envelopes together withODDV I a rubber band.

Or> 0 DV 32 Take envelopes and place in mail box.
Or>ODVI 33 Put away spare envelopes and equipment.

JOE> Ll DVI 34 Refile overdue McBee cards in circulation fill(X> 0 DV I
M> I3 D71 2ND OVERDUES -'MANUAL

...mOr> DOVI
`\-i

- .,.............oontyvrt. 'Take 2nd overdues (from needlin) 'and searchOC> DV, stacks for them..t asio,
00' 0 DV1 2 Check against "no box" %for returned manual

Books for which there is no McBee card in
(X>ODVIAON
00'0 WI 11110 e circulation file).

peck againit Daily Activity RepOrt. (N.B.:tD DV i tep 3 does not 'occur in purely manual system

FOonDVI

C> 0 DVI 4 Record "searched", and date on McBee card.
Or> CI D\7. Separate faculty.

.

Or> El DV i 5 Phone faculty members; give message. Co to 10

[I

0 c ). 0 DV 1 5a If no answer, repeat, or go to step 6..................iLIOC.ODVI 6 Type in details from McBee card onto printed11 Nowmmwn0 ED DV 1 2nd overdue memos.=1~11111M



Library C S.U.
IIIMwpoom

Subject Charted: 2nd overdues - manual
Fines - manual

anoot

of 90

Date

iewmmunNUOIMMINIIMPIMMI1111Mly

Symbol S tep A.........................................
. Process Description

0 [> 0DV 7 Xerox memos'. Place copy in box to he filed.0X>0.0\71 8 I Type ,envelopes from McBee cards, (Checkor 0 DV address if necessary).
C<> Ei.DV I 9 Place memos in envelopes.
00'0 DV 10 Record "hold" on back of McBees..Fix edgeCX> 0 DV 1 notches. Orange tag.

OE 0 DV1 11 ................Repunch.

OC>El DVI 12 Refile in circulation file.
.

Or> 0 DV1 13
.....,

........~ .Take envelopes to mail box.

OC,> 0 DV
. .

.

Oc>. 0 DV I
FINES - MANUAL

.....

Or> 0 DVI 1 Take discharged overdue McBee cards from
......................01.1*. D DV

discharge terminal to secretary's table.CIE> n Dv! 2 Sort overdueverdue Mc3ee cards by borrower name0[i' 0 WI into alphabetiser. Discard any faculty,
Of-,>0 DVI staff, ,GTA and GRA cards.

of ED DV i (Steps 1 and 2 are daily; the rest weekly) ,I
, 3Or> El DV; Go through putting into alphabetical order0(> 1:1 DV and stapling together all *cards for the same

O E D D V i person.

(2)1 0 DV i 4 Open computer notice printout to list of fin(0C,> T21 DV) 5 Go through checking McBee cards against......................................

() u DV i printout looking for matching transactions.
ccx]ryvi 5a Deal with matches with automated fines.

. 1
__IJ____

.1s.



.
Library C.S.U.

ANN.

Subject Charted: Fines - manual

bheet
81Ieet

of 91

Dato

Symbol teS p
Process Description

Ott DV .

Steps 4 and 5 are unnecessary for a com-OEIDV pletely manual system.
Oft. DV DV 6 Examine due date on McBee card(s) to see if0 t: El DV I ready for fining. If recent, replace inOc> El DV I alphabetiser. (Iii case more books on the0E> D DVI same transaction come in).

900DVI 7

01: 0 DV I 8

Calculate fine using fine calculator.
Prorate or add any 'additional fines for theOC> 0 DV same person. Record total on top- McBee card.Ow" El DV 9 Place McBee(s) in student or non-CSU lie.OC>ODVI Repeat steps 6 to 9 for all overdue McBees.00r. 0 DV

(X> 0DV
STUDENT FINES

0 D DV 10 Record student Social Secuiit Number and
0[1,>EMVI fine flora McBee .onto load sheet for computer
00'0 DV I billing.

...OL")CIDVI 11 Place McBee'card(s) in box for filing.Or t:1 DV, Repeat steps 10 and 11 for all student fineOE> 0 DV1 12 Total all fines on load sheets, and record
load sheet number and date in log.

Or> D DVj
CI 0 DV i 13 Go to Xerox room.

0 0 DV 114 Xerox load sheets.
.

0:.:.>GDVI 15Oilielb/Nr.~
I 0 C> 11 DVI 16

Return to loan di-sk..

Put Xerox copies in folder.

1
.

s.



brieet

of (.

Subject Charted: Fines - manual 111P Date .

Symbol S41 to p

Process Deocriptiol

0E> 0 Dv 17 Mail load sheet originals to Student Account01:3DV Department.
.......................1--L-1 e --- .

CX> El DV I
NON-C.S.U. FINES

.0 CI DV I

Or> D DV 118 Go to recalls desk.

Or> El DV I 19 Take non-C.S.U. name and address file to000 DV secretary's desk.

101DDVI 20 Check McBee\cards by Social Securit Number
10c> El DV I to ensure non-faculty. (Visiting faculty are110E)DV1 not fined).

........................
Correct actresses on McBees if illegible.

lor D DVI 20a

0[;> DVID 21 Take invoices from drawer.
.

bt> D DV I Type details onto invoice from McBee card.
i22

Or> DDVI 23 Tear out carbon sheets froM 4-part invoice,

C) El WI and discard.
.

. .

Or> 0 DVI 24 Place top copy in window envelope (sometimesOff 0 Dvii with fines list).
.

10C>DDV125 Fold pink copy and staple to McBee card(s).

Place in box for filing.10() 0 DV}

Or>ODV!26 Place other two copies in a pile to be sent
0(> El DV i to accountants.

...............
OL> 0 DV i Repeat steps 22 to 26 until all finer are
C) D DV i dealt with.

C)C>LIDVi,27 Sort envelopes into Fort Collins and out of

6,.



Library C.S.U.

Subject Charted*

pommovera IMP

Fines - manual

Shoot

of 93

Dato

I
Symbol

Step

# Proviso Deocription

(X>ENA7128 Fasten each together with rubber band.

ODD\71 29 Take to mail box.

At infrequent intervals: -c)r>r][)N7

(6>0 D`713 Take McBee cards from filing box and pre-soit

()C> [] DVI into card sorter.

Or> D DV 131 Go to cupboards under counter and take out
1.111NOC), DN71 files of fines.

C)12.> tYV13
Take to work table.

Interfile McBee cards -with other fines.

01:4> DV 34 Return file trays to Cupboard.

TX> 0 DV 1

ar> D DVI
C)C)E3f)\71

()Q> D DVI

01::>0 DVI
0(>0DVI
0[1>ID DVI

00'D D\71
Oc> D DV!
O (>DDV
Of> D DVir
Of0DVi
oc>o DV!

OL>E3DG'i

v81

a Urreatmoi relm



Library

Subject Cilarteds

shoot

of 94

Dato

Symbol

Or> El DV
rCK>E1 DV

Step
41

1

2

Proems° Deocription

To charge counter.

Pick up book.

lOrri Dv 3 Open book. Remove book card.

I(X> DV 4 Check book card against book.
,

E1 DV
----r------

Insert bo k card in C-Dek.

0(>0DVI 6 Pick up patron I.D. card.

Or> DV I 7 Insert I.D. in C-Dek.

10C>ODVI 7a Keypunch patron I.D. in C-Dek.
.....

10(>0DVI 8' Keypunch borrower type and loan period, etc.

1001:1DVI Press record bar.

10r>11DVI 9 Check for green light on C-Dek.

10r>ODVI 10 'Return book card to book pocket.

10[;1> CI DV, loa Glue in date due slip if necessary.

01 CYCI1 u Select date due stamp.

01::EIDVi 12 Stamp ,date in book.

.........

(C)C>EnN71 (N.B.: Steps 2 to 5 and 8 to 12 are repeated

if patron has more than one book.)

ri5cEi Dv! 13 Remove I.D. from C-Del:.

.10(>01)V114 Pass book(s) and I.D. to patron.

ANINIMI41,1111111

14111" iono

ANNY
El DV
D Dti

DISCHARGING AUTMATED

IC)>D DV

..me.wwousomft.ummomoomvpa.killbftw

....411

1.1;);i 2.1412....61Zi.th+12;4 11j144t, S



Library C.S.U.

Subject Charted: Discharging - automated

Renews - automated
aINEM111=aNNIIIIIMMINNIIMIIM=1

BAOst

of 95

Dato

Symbol

001=1 DV
IODDV

DV 1 6

DDVI

Step
Proceea Doocription

Pick book from bin.

Remove book card from book.

Inspect book card and book spine to ensure
-----book card is correct.

()(>1.] DV 7 Insert book card in C-Dek. Press record bar.

orx] m71

Or,> D 9 Stamp "C.S.U.* over due date.

OEZ>ODV110 Place book on book truck.

C)C> [7]

Replace card in book pocket.

CX> DV - AS M 11NI1AT1

OL>gp,

101.> DV1

100Opt
101-> DV I 1 To char e counter.

0[>DDVI 2 Pick u book.

Or ] D1171 3 I,Take book to DAR.

RENEWS - AUTOMATED

OcD DVI 4 Find record of transaction.

0 C> El DV 15 Check for any holds. I)

00 13 Dv i 5a If. th9re is a hold, inform patron he cannot

10' 0 Dv i

El DV 1 6

0E> El DV i

0 0 DV 8 I Insert book card. Press renew and loan period

Write "renew" and initie_s on DAR.

7 Return : Dek.

.....---.................................
!Or>D Dv 1 I ke ,s and record bar.

yloc> o DV!

renew item.

&11111011101MIMMillaftsOWSIMEMIMI MINIMPOOmIamill=1.11NI

cgj2sZaliSIZILLinDetarrommg&°1:snwrramwINUMOAaftrwma abw,

.
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Library C.S.U.

Subjact. Charted: ..22wws - automated

Hol s - automated

Srabol

jp44..
Stop

(x>Pr)v 10

otpcit)v
oropvl,
or>opvi
oc>o Dv;
or,..Dovi

or>opv,
cx>otyv
Ot>DDVI
orz>opvi
or>ri DVI 7

Of> PDVI 8

DV! 9

OC DV110

OL>01)77Illa For recalls also record borrower no. and
Or> E.1 D\71

00. DVA.2

Process Description

Lieet

of

Date

96

Stain new due date.

11 Hand book-to patron.
.Amme 111

Ht. DS -AUTOMATED

To counter.

Take call no. from atron.

To DAR.
11111,

Verify that item is on loan.

Take hold slip to patron.

Wait while patron fills out hold slip.

Check details on slip, and accept hold.

To DAR.

Writd "hold" and initials beside record on DAP

Inspect record to see if item can be recalled

Record transaction no. from DAR onto sli

MOM

status and date item was checked out.

Kov in hold on r-nr,tc.

fa(E1f)N7413 W ito "O.T.", date and initials on hold silo.
IO El Dv'13a For recalls( write call no., "hold", date

Or.> f)\-/i j and initials on slio of naner.

() 431) take hold s l i p : m rlacO nn, recall spindle.

DV14 Co f.o shelf wht.re hold dummies are kept.

(:).CDVI1Fi Place hold slip or P,tpor slip in dummy.

A _



64. O
4
c-)1

Irt> El DC7
(t)
4. 01:1DV

111or oDV
01:7_MV

c> DV

Library

Subject Charted: tiol4s -
Nob

Moot

of

Date

97

Symbol °Stop
yt Procaeo Deocription

umm to sortin shelves.

17 Plhce on anoropriate shelf.

1 Interfile with books.

HOLDS -WEEKLY CHECK

CDoi D DV I

Or> DV 1 Take star) list (of holds and renewals) to0E> 10 DV!

C> O DVi

10E> DV

sorting shelves.

Remove hold dumm from shelf in call no.

order).

0E> 0 DV1 3 Check against stop list to ensure hold is on

75r>opvj record.

(X> OD/ 3a If not kee hold and to 2 .

1 utz> ri DA 4 Check list to see if item is overdue.

01-> D pit 4a If so lace hold slip on recall desk.

00'0DVI 4b Put note with details. in dummy.

""0.1"Na"..0

OED DV I 5 Return dummy to shelf.

TOc> oDVI
Ot> DV 6 Return stop list to counter.

IC> DVI 7 Take holds from 3a and check, on DAR.

O DVI Se eke

Or:)0DVI
Oc>OD\71

I ake hold olio from soindl

Repeat steps 2 to 5 for all holds.

or discard as necessar

R.CALLS - AUTOMATED

1! .

=111



Library C.S.U,

Subject Cbarteds zarthathis._-_-.Aulsaacaad.

Ove;thies - autcnated

Symbol I
Stop

or)vi
2

Mett

of

rate

98
4.04011Nowi..IND

MIIIMaNft,/1

Pruceaa Deocription

3

ICO DV1 4

Inspect sli to establish borrower status.

Select at) rooriate SSN list.

Look UD boriower name.

Select ao ro riate directory.

Ors> a DV 6 Loo, un burower phone no.

OC> L3 DVI
n o no. take name and address from

OEN: tYgl ctor and fill out recall card. Go to 9.
©C> DV 7 Phorip borrower.

OrODV1-7211 step 7 later.

100.0DV 7b If -till no reply to 6a.

0C>ODVI 8 Inform borrower of hold and new due date.

Or> El DVI 9 Record recall in log book.

Or> CI DvI10 Place hold slip in corresponding dummy on

O > 1:1 VVI sortin shelves. Discard Paper slip.

O D DV)11 Place recall cards in mail box.

0 DV!

OL>1:1 DIC7i
OVERDOES - AUTOMATED

OC>0 DV1 ,-

o D DV 1 i Sort comouter nrintcd notices -into 1st

CX> D DV I
overdues, 2nd overdues and bills, student

Oill DV! fines, and non-C.S.U: fines. ,

Oz> DV'
'......2....=a.lgt verciw.? notirPs to work tahlo.

CL> 0 DV!
3 r ( ) rourtor stor.1 n slv..1f........... ...

10 > D DV i 4 T;Iira.4.Lindow envelon and explanation sheets

,./.011=111

0c> El DV
rk I (

"04ItababibabosawyMINNIP

a..



A

Llbraiy C.S.U.

Subjoct Charted: Overdu.ls - automated

1111111MnaMaal

Symbol

.
Step

15

Process Deecriptica

Oc'DDVI
101 DV 16
OE II

00'0 DV1
X DV I

Fold notice and explanation sheet and p;lace

in envelope.

Place envelope in pile for Campus, Fort

Collins, or out of town.

101DDVi 7

br> DV I

0[>ODVI
Or* 0 DV)
Of> D DV1

1:61>D DV I

Or> J DVI 2

Or:> DDVI
aOr> D DV!

10c> D DVJ

Oc>DDVI
0(>11DVi

Repeat stens 5 and 6 for all notices.

Take envelo es to mail box.

2ND OVERDOES - AUTOMATED

Sort comouter notices (as above).
.011111p1INIPOW=1MlmholO410.4111

Sort 2nd notices into call no, order.

Take notices and search stacks for items.

I I

____ragialgADgljce list.

01:.> El DC7i 7

OL>DDVI
(DIDDC/1;

w
d notice and.olace in window envelope.

S21-t- notices into Cammis, Fort Collins etc.

Take enveloons to mail box.

(0r> r--) DV
(Df DV
OCEID\s7)

CX>C1D\71
C> D DV 2

FINES - AUTOMATFD
IIIMMOM

Pla,^e. card scrtor with MoPPs for fining

ommgrasromstabol
TuD7"f YTt.S=w0fts

SO

o7inut.r not-icrs list to r;ttr.ir!nt fins .



Library

Subject Fines - automated

k3/1194.:

0.
4

100

;StanSymbol , 4 Proc383 1)iicriptic,a
i )r

I 4......M.AMNI Main0 i
wm0

° c> Ei i)V
, , 14 1

'OE N> D DV i . .. . . ,
1 ODDV i 4n, For recent ftqa-matches, return_ to sorter.
r> Ei Dv/ 31

. 4b _F2r older non-matches, keep for manual finin
0c>El DV I, 4c For matches, record the no. of McBeds on. I

0(> El DV' I r t.ut and:

oc)opyl
. cily if refund is necessar write "auto" and
00' 0 DVI date on McBee and place In box for filing,

I(:). D DV' ,c(14 for surchar es calculate correct fine, wri
10c> D DV 1 - harae or...1L__.1 3e,..an(z! in load sheet,-...-i

lOrN> 0 DV 1 box
-----,--s--..------------:-.------......-:

1 or> D D 's711 5 Prorate and correct remainin student fines1
Or> IT! 7TCP:

"1 II-1
01-%2 L ; 6 Sort computer printed notices (as before).

40- .......osoMmaD -/mik ..=.=.*.m. .....i0WIMMM

I

- 1/ d

7 Correct student fine notices frd5t printout.

Stamp "information only".

-.> D7= 8a F^r refunds, place notice in load sheet box.
#.- :" " '114, -

L_..; '1

-.1 -!

:J ;! 8b

10E> r; fm;'7
.;p.o Owomft..m, rr.w.

Go to 10.

For others, fold.
e.weal./0...

.rm,..:._.,_.,i__:
'in Rocorrl SSN and amo'int o!7 n,funcl on c,7d

r.r-.....--
....../ ...." L__, j i !

shert. Pr,neat for all reftins.....eda. .s ..o.......a... ........o...nim

Repeat steps 7 and 8 for all notics.
ow.o.axwalmilm eaumn.was wedbmoa...e.arell,Immilrown_..ftedwoila.owmw.......

Place notices in window envelones.

L"'" --; ";
f f rc,71 4 c f, i ) )

g

to
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Library C.5. U. of

Subjoct Caarted: FineFt_ -, automated

Symbol 73t3o

CX>MV11,
(XX] DV I I

Oft-j D\7113 !Place M BePs b for filin

00. D DV] 14 1Record load sheet no. and date in log.

OC>Ouvil5 (Total all fines and surchar es on load sheeti
tyr71

Pr00033 De3CriptiO3

Data

11

0*. D DV (1.625erox load sheet. Put copy rk..1.der.

Or> D DV1 17 Mail load sheet originals to Student Accounts.

OED DVI NQN-C.S.U. FINES

0(>10 2 Open computed printed notice list to non-

-.

DVI C.S.U. fines.

OL> D 3 Check non-C.S.U. fines a ainst McBees for

or> LiDvi for each Rerson.

0r-D-/i 4a For recent not,-matches, return to sorter.
Cy-A%) ;"--;

4b beep older non-matches for manual fining.

CX> Ei DV
,
4c For matches record the no. of McBees on

Or> D DV i 'printout, and: .

1

if refund is necessary, write "auto".and

1

(Ki>riD7c(i)

0 C.> Ei D V1 date on McBee and place in bex for filing,

00. D 1)\7/ii'
s rchargesL calculate the amount and

OC> 0 DV record on McBee and printout.

D\-1-''.L-- J i 5 Prorate remaining non-C.S.U. fines.p----

Or> r3 IV ;.........:....% h 1 -

10 i C2 ..V 7

.

Sort com21.2tices (as above) .

Take invoices from drawer.

8 l Correct noticilcla.i to invoice and_myMcBcDr .

I d
Ot..;' T7wf and 'write invoice no. on printout...~YM .r..-. printout.

es



Library C.S.U.

aubjact Ca.::rced: Fines - automated

IStzp
Symbol A

Eitioet

of

cisabswayllIPOIONIIMINIIIIIIIIII41010/11*/~W

Procasa Daacriptioa

or> o Dv.

0 DV i
=Chez

DV ue

.

details on to invoice: tear ou.sarjasula.,
C) 0 DV;

1 Repeat for all non -C. .-U. fines-
,

101>DDViii 0lace top cqpy and_notice in window pnyelsme

1,1°(>00712 __Staple any McBees to folded pink copy. Place

0 0 DV ii tin box for filing.

D DV!
liorcii.)\71..-..-

.....13lialace other 2 copies in pile to be sent toCIL>

ccountants.

1()%>7-11C7i1-11-' ', ..'jLep_eatstersl.1 to 13 for all fines.

C L .- \
i -,..'" eoL j v-7 114 Lort envelopes into Fort Collins and out of-- ............................-.

-A-7.

1

IrAkg tO

0. 16 IF2.2.1_.eataLsjdps.

UL,,..> ..__i j \i' 1
I

.

0 L> El. FT-i'.
I _

0 c> E I i V ;.
. .

0 n D'..,-",".;
I _

0 .........
. .

........___. ..........,... ......_..........

0 LI> "i77 DV I ........___........................,
. I ...

,.--)V



APPENDIX II

DUTIES CARRIED OUT BY LOAN DESK STAFF WHICH ARE EXCLUDED

FROM THE COSTING

1. Searching for missing items requested by patrons and

creating records (manual or automated) so that such items

will be automatically flagged if discharged.

2. Collecting, charging out, and despatching items requested

by faculty at an outlying campus.

3. Answering general enquiries, lending pencils, answering

telephone queries, etc.

4. Location assistance, i.e. helping patrons to locate books

by means of the call. number. (Usually just directing

them to. the right part of the library.)

5. Monitoring the exit during monitors' breaks.

6. Taking applications for special borrowing privileges,

lockers, study carrels, and for registering non-C.S.U.

borrowers.

7. Helping with the record, tape, and microfilm collection.

8. Shelving books in the stacks during slack periods.

N.B. Shelving books in the stacks is not normally a duty

of loan desk staff and was excluded from this study.

9. Operating the telephone switchboard in the evenings and

at weekends.
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APPENDIX III (cont)

UNPRODUCTIVE TIME

July

Results of work sampling (90 readincA):

% of productive time = 72.5% ±5% (at 95% confidence)

i.e. unproductive time = 27.5% Of total time

August 1973- July 1974

This figure was considered to be too high for the, whole

year. Therefore the total hours worked in both July and the

full year were calaulated. Actual figures are given for July

and for student employees for the year. The Civil Service

hours for the year were calculated on the same basis as those

in Appendix V. Records were kept during July of the time spent

on activities peculiar to the summer, because cf the low circ-

ulation work load then. The total time spent on these

activities was subtracted from the hours worked in July, to

give the hours spent on loan desk work. The figures exclude

the supervisor's time.

July Aug.-July

Total loan desk hours:. 1210 17,950

The total time spent on the basic circulation activities

(those activities which were timed - see Appendix I), was

calculated from the unit time: and frequencies of the

activities. Unproductive hours for July were calculated as

27..5% of the total. Time spent on other work in July was

established by difference. (Appendix II lists the 'other'

activities.)



ij

s '"

I lei

Circulation

Other

Unproductive

July

438.5 hrs = 36.3%

438.7 " =, 36.3%

332.3 " = 27.5%

Year

6,903.9 hrs = 38.46%

Total loan

desk hours 1,210 17,950 "

Circulation= 17,069 271,710
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The assumption was made that the time spent on 'other'

work would vary in direct proportion to the level of circ-

ulation. This seems reasonable, since most of the activities

do vary directly with the use of the library, and time spent

on activities unique, for loan desk staff, to the summer

(shelving and shelf reading) has already been excluded.
4'

Making this assumption, it was possible to estimate

'other' as 6,983 hours, or 38.9% for the year. This leaves

22.6% for unproductive time for the year.

The unproductive time was spread over all other activities

by multiplying the unit time for each by an unrpoductive

time factor (UPTF), to give the total unit time, including

the unproductive allowance.
22.6

UPTF = 1 + 77.4

UPTF = 1.29
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Appendix IV, Table 1: Footnotes

1. Estimate based on two counts of hold slips and McBees with

holds. A 10:1 ratio for auto:manual was,found both

both tikes.

2. Estimate based on the assumption that manual 2nd overdues

will. be the same percent of the Vptal 2nd overdues as 1st

manual overdues are of the total 1st overdues.

3. Estimate based on counting the number of students charged

on load sheets for July, multiplying by the number of items

per person, and then adding 11% for non-C.S.U. fines (11%

is the proportion of non-C.S.U. auto fines in July).

4. Estimate based on counts during two days in July.
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Appendix IV, Table 2: Footnotes

1. Estimated on the assumption that the percentage in each

category would be the same as in July.

2. Estimated on the assumption that the frequency per 1,000

charges would be the same as on the automated system in

July.

3. Assumes the same frequency per 1,000 charges as in July.

4. 15% of these are dealt with on the automated system, hence

the figure is given as 160.14 in the tables of cost

calculations for the present manual component.



APPENDIX IV (cont)

Other statistics used in calculating times, labour costs,

and material costs.

46 1st overdues (items)
per needling

1.62 items fined or
overdue per person
per billing run or
per needling

35.7 items fined per
page of printout of
billing run

27.9% of manual loans
to faculty

22.95% of all loans to
faculty

11% of fines (items)
to non-C.S.U. in July

8% of fines (items)
to non-C.S,U. fa-year

23% of 1st overdues
to faculty

34% of 2nd overdues
to faculty

75% of faculty phone
calls unsuccessful on
2nd overdues

119

The average for July when the timings
were taken.

Average from a sample of automated
billing runs from throughout the year.
Assumed to be the same ratio for 1st-
and 2nd overdue notices, and for manual
fines and 1st and 2nd overdues. (khe,
average from two needlings in July
was 1.56 1st overdues per person,
which was considered close enough
to justify the assumption).

The average for July when the timings
were taken.

From manual circulation statistics
for year.

From combined manual and auto
statistics for year.

From July billing runs. Assumed to be
the same percentage on manual.

The average from the auto statistics
for the year. Assumed to be the same
percentage of persons fined. (There
was no significant difference in the
number of items fined per person
between students and non-C.S.U.)
Assumed to be the same on the
manual system.

Average from auto statistics for
year. Assumed to be the same for
manual system.

Ditto.

Secretary's estimate. (50% reached on
1st phone call, 25% on 2nd, and 25%
on ird).



APPENDIX IV (cont)

Other statistics used (cont)

55% of recalls and hold
notifications by post-
card

15% of manual fines
dealt with on automated
system

40% of automated stud-
ent fines adjusted and
put on load sheet

120

Based on sample counts from the log
of recalls. Assumed to be the sane
for holds.

tstimate based on counting the number
of matches recorded on the JUly
billing run printouts.

Average of figures from sample
billing runs from whole year.
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APPENDIX V

SALARIES

Administrative assistants

5 = 260.0

11.0

15.0

15.0

days per year

-

-

-

Working days per year: 52 x

Holidays

Vacation

Sick leave

Funeral leave 1.25-

217.75

(i:e. 1742.0 hours per year)

Coffee breaks (half hour per day) = 108.87- hours

Time on duty: = 1633.13 hours per year

Mean salary = $8383 per year

PERA (pension: - 9.5%)

Insurance

Free courses worth:

796.38

22.18

01.50

+

+

+

11

11

(Av. half quarter per year at $123/qtr)

Mean salary with fringe benefits = $9263.06 per year

Mean hourly wage = 9263.06 = $5.67 per hour on duty
1633.13

= $0.094 perminute.on duty

Mean hourly wages per hour on duty,

Calculated in same way: -

Secretary

Xerox operator.

Book preparation

Keypunch supervisor

$5.36

$4.27

$4.86

$4.48

=

=

=

=

$0.089

$0.071

$0.081

$0.075

per minute

11

11

11



APPENDIX V (cont)

SALARIES

Clerical assistants

Working days per year: 52 x 5

Holidays

Vacation

Sick leave

Funeral leave

122

= 260.00 days per year

11.00 -

12.60 -

15.00 -

1.25 -
220.15 days per year

(i.e.. 1,761.2 hours per year)

Coffee breaks (half hour per day) 110.1 hours per year

Actual working time 1,651.1 hours per year

Mean clerical assistant salary = $5,598.00 per year

PiE.R.A. (retirement)

Insurance

Free courses worth:

at 9.5% 5311

22.8

61.50

+

+

+

11

11

(Average 15 qtr/yr at $123/qtr)

Mean salary and fringe benefits = $6,213.49 per year

Mean hourly wage = $6213.49 . $3.76 per hour on duty
1651.1

= $0.063 per minute

Work-study and hourly staff

Per hour worked = 1.00 hours

Coffee breaks (4 hour in four hours) 0.06 hours

Time on duty (hrs) = 0.94 hours
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APPENDIX V (cont)

Work-study and hourly staff (cont)

Mean hourly wage = $2.26 per hour

= $2.26
0.94 per hour on duty

'Mean hourly wage = $2.40 per hour on duty

= $0.04 per minute

Similarly, hourly keypunch operator = $2.60 per hour on duty

= $0.043 per minute



APPENDIX V (cont)

SALARIES

Faculty (whole University)

Working clays per year: 52 x 5

Holidays

Vacation

Sick leave

Funeral leave

124

= 260.00 days per year

11.00 -

24.00 -

15.00 -

1.25 -

208.75 days per year

(i.e. 1670 hours per year)

Coffee breaks (half hour per day) 104.37 -

Actual working time = 1565.63 hours per year

Mean salary = $18,957.00 per year

PERA (10.5%) 1,990.48 + "

Insurance 23.40 + "

Disability insurance 6.18 + "

Free courses worth: 61.50 + "

Mean salary with fringe benefits = $21,038.56'per year

Mean hourly wage = $21,038.56 = $13.44 per hour
1,565.63

= $0.224 per minute

Annual salaries including fringe benefits:

System analyst = $20,865

Circulation librarian = $14,788
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APPENDIX VI

Staff performing, and weighted wages for duties performed

by more than one grade of staff.

AA: - Administrative .4ssistants at $0.094 per minute.

CA: - Clerical assistants at $0.063 per minute.

WS: - Work study students at $0.040 per minute.

Sec: - Secretary at $0.089 per minute.

Counter work (charging, AA: 13.4%

renewing, taking holds! CA: 42.6%

queries) WS:, 44.0%

Weighted wage per minute: $0.057

Discharging --Ranual AA: 34.0%

CA: 30.0%

WS: 40.0%

Weighted wage per minute: $0.065

Discharging - automated AA: 8.0%

CA: 52.0%

WS: 40.0%

Weighted wage per minute: $0.056

Sorting books and

shelving

CA: 35.0%

WS: 65.0%

Weighted wage per minute: $0.048

Filing (estimate) AA: 20.0%

CA: 70.0%

WS: l0.0t

Weighted wage per minute: $0.067
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APPENDIX VI (cont)

Staff pOrforming, and weighted wages (cont)

Sort and count McBees AA: 42.0%

CA: 58.0%

Weighted wage per minute: $0.076

Searching for second Sec: 50.0%

overdues (estimate) CA: 50.0%

Weighted wage per minute: $0.076

a

126



A
P
P
E
N
D
I
X
 
V
I
I

L
A
B
O
U
R
 
T
I
M
E
 
&
 
C
O
S
T
S

T
A
B
L
E
 
1
.
 
M
A
N
U
A
L
 
S
U
B
S
Y
S
T
E
M

et
st

to
t 04

11
48

11
°

O
p
e
r
a
t
i
o
n

T
i
m
e

m
i
n
s
.

A
d
j
u
s
t
e
d
'

t
i
m
e

m
i
n
s
.

x
U
P
T
F

m
i
n
s
.

S
t
a
f
f
2

p
e
r
f
o
r
-

m
i
n
g

W
a
g
e

p
e
r

m
i
n
.
$

C
o
s
t

p
e
r

u
n
i
t
$

T
o
t
a
l

t
i
m
e

m
i
n
s
.

T
o
t
a
l
 
F
r
e
q
u
e
n
c
y

c
o
s
t

/
1
0
0
0
 
m
a
n
.

c
h
a
r
g
e
s

C
o
s
t
/

T
i
m
e
/

1
0
0
0
 
m
a
n
u
a
l

$
 
c
h
a
r
g
e
s
 
H
r
s
.

o
w
i
n
g

.
4
6
1

.
4
6
1

.
5
9
5

A
L
L

.
0
5
7

.
0
3
4

xt
e
t
c
.

.
2
4
2

.
2
4
2

.
3
1
2

C
A
 
&
 
A
A

.
0
7
6

.
0
2
4

4
4
,

.
1
5
8

.
1
5
8

.
2
0
4

A
L
L

.
0
6
7

.
0
1
4

2
.
1
4
2

.
1
3
0

1
0
0
0

1
3
0
.
0

3
5
.
7

W
t
 
r
e
t
u
r
n
e
d
 
b
o
o
k
s

.
1
4
1

.
1
4
1

.
1
8
2

C
A
 
&
 
W
S

.
0
4
8

.
0
0
9

'
C
h
a
r
g
e

.
3
8
5

.
3
8
5

.
4
9
7

A
L
L

.
0
6
5

.
0
3
2

e
l
v
e

.
2
7
3

.
2
7
3

.
3
5
2

C
A
 
&
 
W
S

.
0
4
8

.
0
1
7

n
e
w

1
.
0
3
9

1
.
0
3
9

1
.
3
4
0

A
L
L

.
0
5
7

.
0
7
6

1
.
3
4
0

.
0
7
6

4
2
.
2

3
.
2
2

0
.
9
4
2

I
k
e
 
h
o
l
d

.
9
1
3

.
9
1
3

1
.
1
7
8

A
L
L

.
0
5
7

.
0
6
7

M
i
l
e
 
h
o
l
d

.
2

.
2

.
2
5
8

A
L
L

.
0
5
7

.
0
1
5

3
.
2
7
7

.
1
9
8

4
.
9

0
.
9
7

0
.
2
6
8

t
i
f
y
 
p
a
t
r
o
n

1
.
4
2
7

1
.
4
2
7

1
.
8
4
1

C
A

.
0
6
3

.
1
1
6

I
k
e
 
r
e
c
a
l
l

.
8
8

.
8
9

1
.
1
3
5

A
L
L

.
0
5
7

.
0
6
5

a
s
p
e
c
t
 
a
n
d
 
d
i
a
l

.
8
0
5

.
8
0
5

1
.
0
3
8

C
A

.
0
6
3

.
0
6
5

i
t
 
a
n
d
 
g
i
v
e
 
m
e
s
s
a
g
e

1
.
2
1
2
 
x
 
.
4
5

.
5
4
5

.
7
0
3

C
A

.
0
6
3

.
0
4
4

7
.
3
8
3

.
4
5
8

0
.
6

0
.
2
7

0
.
0
7
4

t
i
t
,
 
w
r
i
t
e
 
c
a
r
d

2
.
5
9
7
 
x
 
.
5
5

1
.
4
2
8

1
.
8
4
2

C
A

.
0
6
3

.
1
1
6

t
o
g
,
 
r
e
c
o
r
d
,
 
e
t
c

2
.
0
6
6

2
.
0
6
6

2
.
6
6
5

C
A

.
0
6
3

.
1
6
8

'
e
n
d
u
e
s

1
.
7
5
2

1
.
7
5
2

2
.
2
6
0

C
A

.
0
6
3

.
1
4
2

2
.
3
3
4

.
1
4
7

8
4
.
6

1
2
.
4
5

3
.
2
9
1

tr
ox

 o
ve

rd
ue

s
.
0
5
7

.
0
5
7

.
0
7
4

X
er

ox
.
0
7
1

.
0
0
5

F
o
o
t
n
o
t
e
s
:

1
.
 
A
d
j
u
s
t
e
d
 
f
o
r
 
a
n
y
 
e
l
e
m
e
n
t
 
w
h
i
c
h
 
d
o
e
s
 
n
o
t
 
o
c
c
u
r
 
e
v
e
r
y
 
t
i
m
e
 
t
h
e
 
a
c
t
i
v
i
t
y
 
d
o
e
s
.

2
.
 
S
y
m
b
o
l
s
 
a
r
e
 
a
s
 
i
n
 
A
p
p
e
n
d
i
x
 
V
I
.

O



M
I

k
i
t

l
a
t

s
i
m
m
W

"
'
g
m

g
l
i
m
m
W

I
M
O

M
E
M
O

M
E
W

W
m
,

W
m
,

O
M
M
4

.

t
o
a
d

gm
:

bi
d 

W
e 

W
U

 k
at

 V
s

bi
lla

at

'r

A
P
P
E
N
D
I
X
 
V
I
I
,
 
T
A
B
L
E
 
1
 
(
c
o
n
t
)

.
.
.

i
T
i
m
e

A
d
j
u
s
t
e
d

S
t
a
f
f

W
a
g
e

C
o
s
t
/

T
o
t
a
l

T
o
t
a
l

C
o
s
t
/

T
i
m
e
/

O
p
e
r
a
t
i
o
n
 
m
i
n
s
.

t
i
m
e

x
U
P
T
F

p
e
r
f
o
r
-

p
e
r

u
n
i
t

t
i
m
e

c
o
s
t

/
1
0
0
0
 
m
a
n
.

1
0
0
0
 
m
a
n
u
a
l

m
i
n
s
.

m
i
n
s
.

m
i
n
g

m
i
n
.
$

$
m
i
n
s
.

$
c
h
a
r
g
e
s

$
 
c
h
a
r
g
e
s
 
H
r
s
.

I i

S
e
a
r
c
h
 
2
n
d
 
o
v
e
r
d
u
e
s

R
e
c
o
r
d

P
h
o
n
e
 
f
a
c
u
l
t
y

o
n
e
 
u
n
s
u
c
c
e
s
s
f
u
l
l
y

m
e
m
o

F
i
x
,
 
t
a
g
,
 
e
t
c
.

D
e
f
i
l
e

F
i
n
e
s
-
 
c
a
l
c
u
l
a
t
e

F
i
n
e
s
+
 
s
t
u
d
e
n
t
s

F
i
n
e
s
-
 
n
o
n
-
C
S
U

S
o
r
t
 
e
n
v
e
l
o
p
e
s

F
i
l
e
 
f
i
n
e
d
 
M
c
B
e
e
s

Q
u
e
r
i
e
s

B
o
o
k
 
p
o
c
k
e
t
i
n
g

P
u
n
c
h
i
n
g
 
b
o
o
k
 
c
a
r
d
s

V
e
r
i
f
y
i
n
g
 
"

1
.
6
5
3

1
.
6
5
3

2
.
1
3
2

C
A
 
&
 
S
e
c

.
0
7
6

.
1
6
2

.
1
2
0

.
1
2
0

.
1
5
5

S
e
c

.
0
8
9

.
0
1
4

2
.
0
1
7
 
x
 
.
3
4

.
6
8
6

.
8
8
5

S
e
c

.
0
8
9

.
0
7
9

1
.
2
9
9
 
x
 
.
2
5

.
3
2
5

.
4
1
9

S
e
c

.
0
8
9

.
0
3
7

5
.
9
8
9

1
.
0
7
8
 
x
 
.
6
6

.
7
1
1

.
9
1
7

S
e
c

.
0
8
9

.
0
8
2

.
9
9
0

.
9
9
0

1
.
2
7
7

S
e
c

%
0
8
9

.
1
1
4

.
1
5
8

.
1
5
8

.
2
0
4

A
L
L

.
0
6
7

.
0
1
4

.
1
5
0

.
1
5
0

.
1
9
3

S
e
c

.
0
8
9

.
0
1
7

.
2
9
6
 
x
 
.
9
2

.
2
7
2

.
3
5
1

S
e
c

.
0
8
9

.
0
3
1

1
.
2
3
9
 
x
 
.
0
8

.
0
9
9

.
1
2
8

S
e
c

.
0
8
9

.
0
1
1

1
.
0
4
3

.
0
1
2

.
0
1
2

.
0
1
5

S
e
c

.
0
8
9

.
0
0
1

.
2
7
6

.
2
7
6

.
3
5
6

W
S

.
0
4
0

.
0
1
4

.
4
1
3

.
4
1
3

.
5
3
3

A
L
L

.
0
5
7

.
0
3
0

.
5
3
3

T
A
B
L
E
 
2
.

A
U
T
O
M
A
T
E
D
 
S
U
B
S
Y
S
T
E
M

.
1
2
5

.
1
2
5

.
1
6
3

P
r
e
p
.

.
0
8
.
1

.
0
1
3

.
7
0
6

K
e
y
p
u
n
c
h

.
0
4
3

.
0
3
0

0
.
9
6
3

G
r
o
s
s
 
t
i
m
e
s

.
0
9
4

s
u
p
e
r
v
i
s
o
r

.
0
7
5

.
0
0
7

.
5
0
2

1
0
.
0

5
.
0
2

0
.
9
9
8

.
0
7
4

1
6
0
.
1
4

1
1
.
8
5

2
.
7
8
4

.
0
3
0 T
O
T
A
L
S

$
1
6
3
.
7
8

4
4
.
0
5
7

h
o
u
r
s

F
r
e
q
u
e
n
c
y

/
y
e
a
r

.
0
5
0

5
4
,
7
2
0

2
7
4
5
.
0
7

8
7
8
.
2
5
6

A



U
N

 N
M

I

O
p
e
r
a
t
i
o
n

a
r
g
i
n
g

'
3
r
t
 
r
e
t
u
r
n
e
d
 
b
o
o
k
s

i
s
c
h
a
r
g
e

e
 
l
v
e

R
e
n
e
w

T
a
k
e
 
h
o
l
d

S
o
r
t
 
o
n
 
s
h
e
l
v
e
s

C
h
e
c
k
 
h
o
l
d
s

N
o
t
i
f
y
 
p
a
t
r
o
n

R
e
c
a
l
l
-
 
i
n
s
p
e
c
t
 
a
n
d
 
d
i
a
l

W
a
i
t
 
a
n
d
 
g
i
v
e
 
m
e
s
s
a
g
e

N
o
 
a
n
s
w
e
r
,
 
w
r
i
t
e
 
c
a
r
d

L
o
g

S
o
r
t
 
o
v
e
r
d
u
e
s

E
n
v
e
l
o
p
e
 
o
v
e
r
d
u
e
s

S
o
r
t
 
2
n
d
 
o
v
e
r
d
u
e
s

S
e
a
r
c
h
 
2
n
d
 
o
v
e
r
d
u
e
s

E
n
v
e
l
o
p
e
 
"

"

S
t
 
u
d
e
n
t
 
f
i
n
e
s

E
n
v
e
l
o
p
e
 
r
t
u
d
e
n
t
 
f
i
n
e
s

L
o
a
d
 
s
h
e
e
t
 
e
t
c
.

N
o
n
-
C
S
U
 
f
i
n
e
s

A
l
l
-
 
s
o
r
t
 
e
n
v
e
l
o
p
e
s

Q
u
e
r
i
e
s

-

A
P
P
E
N
D
I
X
 
V
I
I
 
(
c
o
n
t
)

4

T
A
B
L
E
 
2
.

A
U
T
O
M
A
T
E
D
 
S
U
B
S
Y
S
T
E
M

(
c
o
n
t
)

T
i
m
e

m
i
n
s
.

A
d
j
u
s
t
e
d

t
i
m
e

m
i
n
s
.

x
U
P
T
F

m
i
n
s
.

S
t
a
f
f

p
e
r
f
o
r
-

m
i
n
g

W
a
g
e
/

m
i
n
.

C
o
s
t
/

u
n
i
t

T
o
t
a
l

t
i
m
e

m
i
n
s
.

T
o
t
a
l

c
o
s
t

F
r
e
q
u
e
n
c
y

/
1
0
0
0
 
m
a
n
.

c
h
a
r
g
e
s

C
o
s
t
/

T
i
m
e
/

1
0
0
0
 
m
a
n
u
a
l

$
 
c
h
a
r
g
e
s
 
H
r
s
.

.
4
3
1

.
4
3
1

.
5
5
6

A
L
L

.
0
5
7

.
0
3
2

.
1
4
1

.
1
4
1

.
1
8
2

C
A
 
&
 
W
S

.
0
4
8

.
0
0
9

1
.
4
2
2

.
0
7
7

1
0
0
0

7
7
.
0

2
3
.
7

.
2
5
7

.
2
5
7

.
3
3
2

A
L
L

.
0
5
6

.
0
1
9

.
2
7
3

.
2
7
3

.
3
5
2

C
A
 
&
 
W
S

.
0
4
8

.
0
1
7

.
9
1
4

.
9
1
4

1
.
1
7
9

A
L
L

.
0
5
7

.
0
6
7

1
.
1
7
9

.
0
6
7

6
9
.
5

4
.
6
7

1
.
3
6
6

3
.
0
2
9

3
.
0
2
8

3
.
9
0
6

A
L
L

.
0
5
7

.
2
2
3

.
1
5
4

.
1
5
4

.
1
9
9

C
A
 
&
 
W
S

.
0
4
8

.
0
1
0

6
.
2
4
8

.
3
6
8

2
1
.
7

7
.
9
9

2
.
2
6
0

.
2
3
4

.
2
3
4

.
3
0
2

C
A

.
0
6
3

.
0
1
9

1
.
4
2
7

1
.
4
2
7

1
.
8
4
1

C
A

.
0
6
3

.
1
1
6

1
.
6
4
7

1
.
6
4
7

2
.
1
2
5

C
A

.
0
6
3

.
1
3
4

1
.
2
1
2

x
.
4
5

.
5
4
5

.
7
0
3

C
A

.
0
6
3

.
0
4
4

5
.
5
7
7

.
3
5
1

8
.
8

3
.
0
9

0
.
8
1
8

2
.
5
9
7

x
.
5
5

1
.
4
2
8

1
.
8
4
2

C
A

.
0
6
3

.
1
1
6

.
7
0
3

.
7
0
3

.
9
0
7

C
A

.
0
6
3

.
0
5
7

.
0
2
9

.
0
2
9

.
0
3
7

S
e
c

.
0
8
9

.
0
0
3

0
.
3
9
3

.
0
2
5

8
6
.
5

2
.
2
0

0
.
5
6
7

.
2
7
6

.
2
7
6

.
3
5
6

C
A

.
0
6
3

.
0
2
2

.
0
9
4

.
0
9
4

.
1
2
1

S
e
c

.
0
8
9

.
0
1
1

1
.
4
4
5

1
.
4
4
5

1
.
8
6
4

C
A
 
&
 
S
e
c

.
0
7
6

.
1
4
2

2
.
4
3
6

.
1
9
3

1
0
.
2

1
 
9
7

0
.
4
1
4

.
3
5
0

.
3
5
0

.
4
5
1

S
e
c

.
0
8
9

.
0
4
0

.
2
4
2

x
.
9
2

.
2
2
3

.
2
8
8

S
e
c

.
0
8
9

.
0
2
6

.
0
5
8

x
.
5
5

.
0
5
2

.
0
6
7

S
e
c

.
0
8
9

.
0
0
6

.
4
5
1

x
.
3
7

.
1
6
7

.
2
1
5

S
e
c

.
0
8
9

.
0
1
9

0
.
7
4
9

.
0
6
7

1
8
5
.
4

1
2
.
4
2

2
.
3
1
4

1
.
5
9
6

x
.
0
8

.
1
2
7
'

.
1
6
4

S
e
c

.
0
8
9

.
0
1
5

.
0
1
2

.
0
1
2

.
0
1
5

S
e
c

.
0
8
9

.
0
0
1

.
6
6
1

.
6
5
2

.
8
4
1

A
L
L

.
0
5
7

.
0
4
8

0
.
8
4
1

.
0
4
8

1
2
.
2

0
.
5
8

0
.
1
7
1

T
O
T
A
L
S

$
1
0
9
.
9
2

3
1
.
6
1
 
H
r
t
:
4



A
P
P
E
N
D
I
X
 
V
I
I
 
(
c
o
n
t
)

T
A
B
L
E
 
3
.
 
F
U
L
L
Y
 
M
A
N
U
A
L
 
A
N
D
 
F
U
L
L
Y
 
A
U
T
O
M
A
T
E
D

S
Y
S
T
E
M
S

p

O
v
e
r
a
l
l

f
r
e
q
u
e
n
c
y

/
1
0
0
0

c
h
a
r
g
e
s

M
a
n
u
a
l

t
i
n
e
/

a
c
t
i
v
i
t
y

m
i
n
s
.

A
u
t
o
.

t
i
m
e
/

a
c
t
i
v
i
t
y

m
i
n
s
.

M
a
n
u
a
l

t
i
m
e
/

1
0
0
0

c
n
a
r
g
e
s

h
o
u
r
s

A
u
t
o
.

M
a
n
u
a
l

t
i
m
e
/

c
o
s
t
/

1
0
0
0

a
c
t
i
v
i
t
y

c
h
a
r
g
e
s

h
o
u
r
s

A
u
t
o
.

c
o
s
t
/

a
c
t
i
v
i
t
y

M
a
n
u
a
l

c
o
s
t
/

1
0
0
0

c
h
a
r
g
e
s

$

A
u
t
o
.

c
o
s
t
/

1
0
0
0

c
h
a
r
g
e
s

$

C
h
a
r
g
e
/
d
i
s
c
h
a
r
g
e

1
0
0
0

2
.
1
4
2

1
.
4
2
2
\

3
5
.
7

2
3
.
7

.
1
3
0

.
0
7
7

1
3
0
.
.
0

7
7
.
0

R
e
n
e
w

6
1
.
2

1
.
3
4
0

1
.
1
7
9

1
.
3
6
7

1
.
2
0
3

.
0
7
6

.
0
6
7

4
.
6
5

4
.
k
0

H
o
l
d

1
6
.
6

3
.
2
7
7

6
.
2
4
6

0
.
9
0
7

1
.
7
2
9

.
1
9
8

.
3
6
8

3
.
2
9

R
e
c
a
l
l

6
.
3

7
.
3
8
3

5
.
5
7
7

0
.
7
7
5

0
.
5
8
6

.
4
5
8

.
3
5
1

2
.
8
9

2
.
2
1

1
s
t
 
o
v
e
r
d
u
e

8
5
.
9

2
.
3
3
4

0
.
3
9
3

3
.
3
4
2

0
.
5
6
3

.
1
4
7

.
0
2
5

1
2
.
6
3

2
.
1
5

2
n
d
 
o
v
e
r
d
u
e

1
0
.
1

5
.
9
8
9

2
.
4
3
6

1
.
0
6
8

0
.
4
1
0

.
5
0
2

.
1
9
3

5
.
0
7

1
.
9
5

F
i
n
e
s

1
8
6
.
3

1
.
0
4
3

0
.
7
4
9

3
.
2
3
9

2
.
3
2
6

.
0
7
4

.
0
6
7

1
3
.
7
9

1
2
.
4
8

M
a
n
u
a
l

6
0
.
9

A
s
s
i
s
t
e
d
 
q
u
e
r
y
 
A
u
t
o
.

1
2
.
2

0
.
5
3
3

0
.
8
4
1

0
.
5
4
1

0
.
1
7
1

.
0
3
0

.
0
4
8

1
.
8
3

0
.
5
9

T
O
T
A
L
S

4
6
.
8
7
9

3
0
.
6
8
8
 
h
o
u
r
s

$
1
7
4
.
1
5

$
1
0
6
.
5
9



po
.

1.
1.

01
11

11
11

11
11

11
11

11
11

11
11

p1
w

.
1:

41
-

_

A
P
P
E
N
D
I
X
 
V
I
I
I

M
A
T
E
R
I
A
L
S
 
C
O
S
T
S

"r
V

)

I
t
e
t
h

C
o
s
t

p
e
r

u
n
i
t

P
r
e
s
e
n
t
 
m
a
n
u
a
l

P
r
e
s
e
n
t
 
a
u
t
o
.

O
v
e
r
a
l
l

C
o
s
t
 
/
1
0
0
0
 
c
h
a
r
g
e
s

F
r
e
q
u
e
n
c
y

C
o
s
t

F
r
e
q
u
e
n
c
y

C
o
s
t

f
r
e
q
u
e
n
c
y
 
F
u
l
l
y

F
u
l
l
y

/
1
0
0
0

/
1
0
0
0

.
/
l
o
o
n

/
1
0
0
0

/
1
0
0
0

m
a
n
u
a
l

a
u
t
o
.

c
h
a
r
g
e
s

c
h
a
r
g
e
s
 
c
h
a
r
g
e
s

c
h
a
r
g
e
s

c
h
a
r
g
e
s

C
H
A
R
G
E
/
D
I
S
C
H
A
R
G
E

M
c
B
e
e
 
c
a
L
d

D
a
t
e
 
d
u
e
 
s
l
i
p
 
(
1
5
 
u
s
e
s
)

R
E
N
E
W

K
e
y
s
o
r
t
 
c
a
r
d
 
s
a
v
e
r
s

H
O
L
D

O
r
a
n
g
e
 
t
a
g

H
o
l
d
 
s
l
i
p
 
(
x
e
r
o
x
e
d
)

N
o
t
i
f
i
c
a
t
i
o
n
 
p
o
s
t
 
c
a
r
d
s

(
f
o
r
 
5
5
%
 
o
f
 
h
o
l
d
s
)

R
E
C
A
L
L

R
e
c
a
l
l
 
p
o
s
t
 
c
a
r
d
s
 
(
f
o
r
 
5
5
%
)

O
V
E
R
D
U
E
S

X
e
r
o
x
 
(
8
/
s
h
e
e
t
)

F
i
n
e
s
 
n
o
t
i
c
e
 
(
x
e
r
o
x
e
d
)

(
f
o
r
 
7
7
%
 
-
n
o
t
 
t
o
 
f
a
c
u
l
t
y
)

.
0
0
5
3

.
0
0
0
1
4
5

.
0
0
0
0
5
5

.
0
0
5
4

.
0
6
7

.
0
0
7
5

.
0
0
7
5

.
0
1
2
5

.
0
1
3
3

S
m
a
l
l
 
w
i
n
d
o
w
 
e
n
v
e
l
o
p
e
.

0
1
0

E
x
p
l
a
n
a
t
i
o
n
 
n
o
t
i
c
e
(
f
o
r
 
7
7
%
)

.
0
2

L
a
r
g
e
 
w
i
n
d
o
w
 
e
n
v
e
l
o
p
e

.
0
0
6
9
5

2
N
D
 
O
V
E
R
D
U
E
S

O
r
a
n
g
e
 
t
a
g

.
0
0
5
4

C
a
r
d
 
s
a
v
e
r
s

.
0
0
0
0
5
5

M
e
m
o
 
(
2
 
c
o
p
i
e
s
,
 
x
e
r
o
x
e
d
,

f
o
r
 
6
6
%
 
-
n
o
t
 
f
a
c
u
l
t
y
)

.
0
6

L
a
r
g
e
 
e
n
v
e
l
o
p
e
 
(
6
6
%
)

.
0
0
6
9
5

L
a
r
g
e
 
w
i
n
d
o
w
 
e
n
v
e
l
o
p
e

.
0
0
6
9
5

1
0
0
0
.
0

1
0
0
0
.
0

4
2
.
?

4
-
9

2
.
7

.
3

8
4
.
6

6
5
.
1

8
4
.
6

11
,

11
, 1
0
.
0

1
0
.
0

6
.
6

6
.
6

11
,

5
.
3
0

.
1
4
5

.
0
0
2

.
0
2
7

.
0
2
0

.
0
0
2

1
.
0
5
7

.
8
6
8

.
8
4
6

11
,

.
0
5
4

.
0
0
1

.
3
9
6

.
0
4
6

1
0
0
0
.
0

11
, 2
1
.
7

1
1
.
9

4
.
8

11
,

11
,

11
, 6
6
.
6

8
6
.
5

11
,

11
, 1
0
.
2

.
1
4
5

11
,

.
1
4
5

.
0
8
9

.
0
3
6

11
,

11
,

11
,

1
.
3
3
2

.
6
0
2

11
,

11
,

.
0
7
1

1
0
0
0
.
0

1
0
0
0
.
0

6
1
.
2

1
6
.
6

1
6
.
6

9
.
1

3
.
5

8
5
.
9

6
6
.
1

8
5
.
9

6
6
.
1

8
5
.
9

1
0
.
1

1
0
.
1

6
.
7

6
.
7

1
0
.
1

5
.
3
0

.
1
4
5

.
0
0
3

.
0
9
0

.
0
6
8

.
0
2
6

1
.
0
7
4

.
8
7
9

.
8
5
9

.
0
5
4

.
0
0
1

.
4
0
2

.
0
4
7

fa
ll

11
,

.
1
4
5

11
,

.
1
1
1

.
0
6
8

.
0
2
6

11
,

11
,

1.
32

2
.
5
9
7

11
,

11
,

11
,

.
0
7
0

L



so
w

ar
e

N
irm

i l
in

er
"

A
P
P
E
N
D
I
X
 
V
I
I
I
 
(
c
o
n
t
.
)

M
A
T
E
R
I
A
L
S
 
C
O
S
T
S

C
o
s
t

P
r
e
s
e
n
t
 
m
a
n
u
a
l

P
r
e
s
e
n
t
 
a
u
t
o
.

O
v
e
r
a
l
l

C
o
s
t

/
1
0
0
0
 
c
h
a
r
g
e
s

I
t
e
m

p
e
r

F
r
e
q
u
e
n
c
y

C
o
s
t

u
n
i
t

/
1
0
0
0

/
1
0
0
0

c
h
a
r
g
e
s

c
h
a
r
g
e
s

F
r
e
q
u
e
n
c
y

C
o
s
t

f
r
e
q
u
e
n
c
y

F
u
l
l
y

F
u
l
l
y

/
1
0
0
0

/
1
0
0
0

/
1
0
0
0

m
a
n
u
a
l

a
u
t
o
.

c
h
a
r
g
e
s

c
h
a
r
g
e
s

c
h
a
r
g
e
s

F
I
N
E
S

L
o
a
d
 
s
h
e
e
t
 
(
2
 
c
o
p
i
e
s
,
 
1
2
/

.
0
1

1
7
3
.
3
.

1
.
7
3
3

1
7
1
.
4

1
.
7
1
4

s
h
e
e
t
.
 
O
n
l
y
 
s
t
u
.
-
 
9
2
%
 
&

.
0
1

o
n
l
y
 
4
0
%
 
O
f
 
a
u
t
o
.
)

6
8
.
3

.
6
8
3

6
8
:
6
_

.
6
8
6

I
n
l
i
b
i
c
e
s
 
(
n
o
n
-
C
S
U
,
 
8
%
)

.
0
1
6
2
8

1
5
.
1

.
2
4
6

1
4
.
8

.
2
4
1

1
4
.
9

-
.
2
4
3

.
2
4
3

L
a
r
g
e
 
w
i
n
d
o
w
 
e
n
v
e
l
o
p
e

.
0
0
6
9
5

1
5
.
1

.
1
0
5

1
8
5
.
4

1
.
2
8
8

1
4
.
9

.
1
0
4

(
o
n
l
y
 
8
1
 
o
f
 
m
a
n
u
a
l
)

1
8
6
.
3

1
.
2
9
5

T
O
T
A
L
S

1
0
.
8
5

4
.
6
3

11
.0

1
4
.
5
6

F
r
e
q
u
e
n
c
y
/
y
e
a
r

B
o
o
k
 
c
a
r
d
s

.
0
0
1
1
2
5

3
4
,
f
1
U

6
1
.
5
6

B
o
o
k
 
p
o
c
k
e
t
s

.
0
0
5
2

5
4
,
7
2
0

2
8
4
.
5
4

B
O
O
K
 
P
R
E
P
A
R
A
T
I
O
N
 
M
A
T
E
R
I
A
L
S

3
4
6
.
1
0

-
S
t
u
d
e
n
t
 
I
D
,
 
o
l
d
 
t
y
p
e

.
5
5

7
,
6
0
0

4
1
8
0

M
P.

S
t
u
d
e
n
t
 
I
D
,
 
p
r
e
s
e
n
t

.
8
5

7
,
6
0
0

-
6
4
6
0

F
a
c
u
l
t
y
 
I
D
,
 
o
l
d

.
3
5

1
0
0

3
5

-
'
F
a
c
u
l
t
y
 
I
D
,
 
p
r
e
s
e
n
t

.
3
5

1
0
0

-
3
5

N
o
n
-
C
S
U
 
c
a
r
d
,
 
o
l
d

.
0
0
8

2
,
2
7
7

4
5
.
5
4

R
e
g
i
s
t
r
a
t
i
o
n
-
f
o
r
m
,
 
o
l
d

.
0
2

2
,
2
7
7

1
8
.
2
2

.1
=

11
1

N
o
n
-
C
S
U
 
c
a
r
d
,
 
p
r
e
s
e
n
t

.
0
0
3

2
,
2
7
7

-
6
.
8
3

O
p
-
s
c
a
n
 
f
o
r
m
,
 
p
r
e
s
e
n
t

.
0
0
9
4

2
,
2
7
7

-
2
1
.
4
0

T
O
T
A
L
 
C
O
S
T
 
O
F
 
R
E
G
I
S
T
R
A
T
I
O
N
M
A
T
E
R
I
A
L
S

4
2
7
8
.
7
6

6
5
2
3
.
2
3

t
;



I

A
P
P
E
N
D
I
X
 
I
X

T
O
T
A
L
 
T
I
M
E
S
 
&
 
C
O
S
T
 
O
F

C
O
M
P
U
T
E
R
 
P
R
O
C
E
S
S
I
N
G

I
N
 
J
U
L
Y
 
1
9
7
4

N
o
.
 
o
f

r
u
n
s

T
o
t
a
l

C
P
 
s
e
c
s
.

T
o
t
a
l
 
I
/
O

s
e
c
s
.

C
h
a
r
g
e

f
a
c
t
o
r

C
o
r
e

N
o
.
 
o
f

p
a
g
e
s

D
a
i
l
y
 
r
u
n

2
2

4
2
9
0

1
0
0
5
4

1
.
3

1
1
0
k

9
0
2

B
i
l
l
i
n
g
 
r
u
n

8
2
6
5
6
_
_

-
.
-

'
6
4
7
2

1
.
3

1
1
0
k

5
4
4

_
-

M
o
n
t
h
l
y
 
a
n
d
 
q
u
a
r
t
e
r
l
y

s
t
a
t
i
s
t
i
c
s

2
4
2
8
2

.
5
6
2
8

1
.
4

1
3
0
k

6
4

O
t
h
e
r
 
j
o
b
s

5
1
6
5
5

1
1
3
5

1
.
3

7
7
-
1
2
0
k

1
0
7

-
C
P
 
t
i
m
e
:
 
b
a
s
i
c
 
r
a
t
e

=
 
$
2
9
0
 
p
e
r
 
h
r
.
;

x
 
1
.
3
 
=
 
$
3
7
7
 
p
e
r
 
h
r
.
;

x
1
.
4
 
=
 
$
4
0
6

p
e
r
 
h
r
.

I
/
O
 
t
i
m
e
:
 
b
a
s
i
c

r
a
t
e
=
 
$
6
0
 
p
e
r
 
h
r
.
;

x
 
1
.
3
 
=
 
$
7
8
 
p
e
r
 
h
r
.
;

x
 
1
.
4
 
=
 
$
8
4
 
p
e
r
 
h
r
.

T
o
t
a
l
 
c
o
s
t
s
:

C
P

$
1
,
3
8
3
.
6
2

I
/
O

5
1
3
.
9
8

P
a
g
e
s

6
4
.
6
8

T
o
t
a
l
 
c
o
s
t

,
 
J
u
l
y

=
 
$
1
,
9
6
2
.
2
8

C
o
m
p
u
t
e
r
 
i
n
s
t
a
l
l
a
t
i
o
n
:

C
D
C
 
6
4
0
0



134

APPENDIX X

GLOSSARY

Billing run Computer run which produces overdue notices,

fines and bills for lost books.

Call number Classification number.

Carrels' Study cubicles.

C-Dek Type of input terminal.

Charge Issue a book.

Continuous The watch runs continuously through the timing,

timing instead of being set back to zero at the start

of each cycle.

CPU Central processing unit.

Fixed cost One that does not vary with the level of output.

GRA, GTA

Hold

Issue

Graduate research/teaching assistant.

Reserve.

Charge out.

L.C. Library of Congress.

Load sheet Computer coding sheet.

McBee Small, edge-notched card on which manual

circulation transactions are recorded.

Monitor C4eek books leaving the library to ensure that

they have been charged out.

Quarter University term.

Reserve Hold.

Session University term.

Shelf reading Checking shelves to see books are in order.

SSN Social security number.

Stock taking Checking collection for lost items.

Variable cost One that varies directly with output.
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